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Transmitting Tubes 


THIS NEW EDITION, like preceding editions, has been pre¬ 
pared for those who work or experiment with transmitting tubes or 
circuits. It will be useful to engineers, technicians, educators, radio 
amateurs, students, experimenters, and many others technically con¬ 
cerned with transmitting tubes. 

The manual has been comprehensively revised and updated to 
keep abreast of the advances in power-tube technology since its last 
publication. Information has been prepared for the latest RCA trans¬ 
mitting tubes, including new or improved cermolox, ceramic-and- 
metal, pencil, and pulse-rated types. New material has also been pro¬ 
vided for application tables, single-sideband information (new ratings, 
linear rf power amplifiers, calculations for two-tone modulation), and 
typical transmitting and industrial circuits. 

In the Tube Types—Technical Data Section, information is given 
for RCA power tubes having plate input ratings up to four kilowatts 
and for associated rectifier types. Detailed data and curves are given 
for all the newer and more important types. For reference purposes, 
basic information is also provided for a number of discontinued types 
still of some interest. 
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SPACE-AGE TUBES meet the 
challenge of space exploration with 
reliable performance in adverse en¬ 
vironments. 

At top, RCA-5876 pencil tubes am¬ 
plified astronaut's voice transmis¬ 
sion during MERCURY launch, 
orbit, and recovery. 

Below, RCA-7213 is representative 
of many high-performance cermolox 
types for ground-station transmit¬ 
ter applications. 
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RCA Transmitting Tubes 


Power-Tube Fundamentals 


Power tubes are devices for con¬ 
trolling the transfer of energy in elec¬ 
trical circuits. In this respect they are 
similar to rheostats, switches, and other 
circuit-type control devices.Tubes, how¬ 
ever, permit much more rapid, precise, 
and efficient control of electrical energy 
than mechanically operated devices. 

The transfer of electrical energy 
through a circuit involves control of two 
factors, rate and direction. The rate of 
energy transfer is determined by the 
number of individual electron charges 
moving unidirectionally through the cir¬ 
cuit in a given interval of time and is 
proportional to the applied voltage. The 
direction in which the electron charges 
move is determined by the polarity of 
the applied voltage. 

Electron charges may be transferred 
through a circuit element by several 
methods. In one method, kinetic energy 
is, transferred between adjacent elec¬ 
trons within the molecular structure of 
a conductor. This method is employed 
in switches, rheostats, and other devices 
which utilize conductive materials as 
control electrodes. Because the currents 
through such devices are controlled by 
mechanical means, the speed with which 
the amount or direction of current can 
be changed is limited by friction and 
inertia. 

In a second method, individual elec¬ 
trons are transferred through a low- 
density, nonconductive medium, such as 
a vacuum or a low-pressure gas. This 
method is used in tubes and has the ad¬ 
vantage that both the rate and the di¬ 
rection of current flow may be controlled 
by electric fields. Because these fields, 
as well as the electrons, have negligible 
inertia, tubes can effect changes in the 
value and direction of electric current at 
speeds considerably higher than those 


obtainable with mechanically operated 
devices. 

In electrical circuits, control of the 
direction of current flow is necessary 
when the power source produces ac volt¬ 
ages and currents and the load requires 
a unidirectional current. Tubes which 
are used primarily to control the direc¬ 
tion of current flow are known as recti¬ 
fiers. All such tubes, however, are also 
rate-control or rate-limiting devices in 
the sense that they have a finite current- 
carrying capability. 

Rate-control requirements in elec¬ 
trical circuits range from occasional on- 
off switching to continuous variations 
occurring several billion times per sec¬ 
ond. Tubes which provide this form of 
control are known generically as ampli¬ 
fiers. Power-tube amplifiers are capable 
of controlling relatively large amounts 
of energy. All triode and multigrid power 
tubes are inherently rectifiers as well as 
amplifiers because they deliver unidirec¬ 
tional current regardless of the kind of 
energy furnished by the power source. 

Basic Considerations 

In its simplest form, an electron 
tube consists of a cathode (the negative 
electrode) and an anode or plate (the 
positive electrode) in a sealed envelope. 
More complex types may also contain 
one or more additional electrodes. The 
purpose of the cathode is to furnish a 
continuous supply of free electrons; the 
plate collects these electrons. The rate 
at which electrons are collected by the 
plate (the plate current) is determined 
by the number of free electrons available 
and by the polarity and the strength of 
the electric field between the plate and 
cathode. Power tubes and rectifiers are 
usually operated so that the number of 
electrons available is constant. Conse- 


3 




RCA Transmitting Tubes 


quently, the rate of collection or current 
flow is determined principally by the 
characteristics of the internal electric 
field. 

The internal electric field is estab¬ 
lished by connection of a source of po¬ 
tential between the plate and cathode. 
When the plate is at a negative potential 
with respect to the cathode, the internal 
held tends to prevent electrons from 
leaving the vicinity of the cathode, and 
there is no transfer of energy through 
the tube. When the plate is operated at 
a positive potential with respect to the 
cathode, the field causes a movement of 
electrons to the plate. The current 
through the tube is then determined by 
the strength of the field, or the plale 
voltage. 


space charge are attracted to the plate, 
and the plate current does not change 
uniformly with equal increments in 
plate voltage. Over a higher range of 
plate voltages (region E, to E 2 ), the re¬ 
lation between plate voltage and plate 
current is nearly linear. When operated 



PLATE VOLTAGE 

Fig. 2 


Vacuum Tubes 

Under normal operating conditions, 
the velocity of the electrons emitted by 
the cathode of a vacuum tube is just suf¬ 
ficient to insure their release from the 
emitting surface. If no accelerating field 
is applied, these electrons tend to return 
to the cathode when their escape energy 
has been expended. However, the in¬ 
tense negative field created by new elec¬ 
trons reaching the emitting surface re¬ 
pels those previously emitted and they 
accumulate in the space surrounding the 
cathode. This accumulation of electrons 
is called the space charge. 

The approximate distribution of 
the space-charge electrons in the ab¬ 
sence of an accelerating field is shown in 
Fig. 1. The concentration is greatest in 


SPACE CHARGE 


CATHODE 



/ 


PLATE 


Fig. 1 


the region nearest the cathode. The gen¬ 
eral relationship between plate voltage 
(Eb) and plate current (lb) in a two- 
electrode vacuum tube is shown in Fig. 
2. At very low positive plate voltages 
(region E 0 to Ei), only the loosely bound 
electrons on the outer surface of the 


in this region, a two-electrode vacuum 
tube has substantially constant internal 
resistance (called plate resistance, or r p ), 
and the plate current follows the normal 
Ohm’s-Law relationship. 

At plate voltages higher than E 2 , an 
increase in plate voltage does not pro¬ 
duce a proportional increase in plate 
current because practically the full emis¬ 
sion capabilities of the cathode are being 
utilized. The voltage at which essentially 
all of the electrons emitted by the 
cathode are collected by the plate is 
known as the saturation voltage and is 
indicated in Fig. 2 by E s . 

Two-electrode vacuum tubes are 
extremely useful as power rectifiers. Be¬ 
cause they are entirely nonmechanical 
in operation, they can be used over a 
wide range of frequencies. They can 
operate at both very high and very low 
temperatures, and can be designed to 
withstand very high inverse voltages. 
The substantially linear relationship be¬ 
tween plate voltage and plate current in 
such tubes is also useful as a means of 
obtaining virtually distortionless rectifi¬ 
cation (detection) of radio signals. 

Like all rectifiers, the two-electrode 
vacuum tube is a special form of switch¬ 
ing device and, therefore, does not pro¬ 
vide any power gain. However, the con¬ 
trol of circuit currents by means of elec¬ 
tric fields can be extended to include 
amplification, oscillation, and otherfunc- 
tions involving actual power gains by 
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the addition of a third electrode called a 
grid between cathode and plate. When 
the grid is placed relatively near the 
cathode, the application of small volt¬ 
ages to the grid can produce the same 
change in the internal field, and thus in 
the plate current, as large changes in 
plate voltage. Large amounts of plate- 
circuit power can thus be controlled 
with relatively little energy. Special con¬ 
trol characteristics may be obtained by 
the use of two or more grids or control 
electrodes in a tube. The construction 
and characteristics of the principal types 
of multi-electrode tubes in general use 
are described in detail later in this sec¬ 
tion. 

Electrons accelerated by even mod¬ 
erately high plate voltages may acquire 
enough kinetic energy so that they dis¬ 
lodge equal or greater numbers of elec¬ 
trons when they strike the plate. Emis¬ 
sion produced in this manner is known 
as secondary emission. 

Like primary electrons, secondary 
electrons are attracted to a positive elec¬ 
trode in the tube. In a two-electrode 
tube, they return to the plate and their 
only effect is to produce a weak negative 
field similar to a space charge which 
tends to repel some of the primary elec¬ 
trons approaching the plate. Although 
an increase in plate voltage beyond the 
saturation value does not increase the 
plate current of a tube, it produces a 
proportional increase in the velocity 
with which electrons move to the plate, 
and thus increases secondary emission. 

Although secondary emission is fre¬ 
quently employed in special multi-elec¬ 
trode tubes, it may produce effects 
which interfere with normal operation 
of power-tube amplifiers. These effects 
and the methods used to overcome them 
are discussed in detail later in this sec¬ 
tion. 

Gas Tubes 

In a vacuum tube, space charge in¬ 
hibits the release of electrons from the 
cathode, and thus limits the plate cur¬ 
rent at low and moderate plate voltages. 
Although the space-charge effect may be 
reduced by a reduction in the spacing 
between plate and cathode, it cannot be 
entirely eliminated by this method. The 
negative space charge can be neutralized, 


however, by other methods—for exam¬ 
ple, by the introduction of a controlled 
amount of mercury vapor or inert gas 
in the tube. 

When a gas is present in a two- 
electrode tube, free electrons in the gas 
are attracted to the positive anode and 
add to the anode current. Positive ions 
created continuously by collisions be¬ 
tween gas atoms and the free electrons 
neutralize the space charge so that large 
currents may be drawn at low anode 
voltages. In addition, the space-charge 
neutralization effectively increases the 
thermal efficiency of the cathode. These 
advantages make gas tubes particularly 
suitable for use as power rectifiers. The 
use of gas tubes, however, requires pre¬ 
cautions in circuit design, physical in¬ 
stallation, and operation which are not 
necessary with vacuum tubes. These ad¬ 
ditional requirements are discussed in 
the Rectifier Considerations Section. 

Generic Tube Types 

In tube terminology, generic type 
names such as “diode,” “triode,” 
“tetrode,” and “pentode” indicate the 
number of electrodes directly associated 
with the emission, control, or collection 
of electrons. Auxiliary elements such as 
heaters, internal shields, or metal-enve¬ 
lope shields, even when provided with 
separate electrical connections and 
shown in the tube symbol, are not 
counted in establishing generic-type 
classifications. 

Diodes 

The diode types listed in this Man¬ 
ual are used principally as rectifiers in 
equipment for converting low-frequency 
alternating current from commercial 
power lines or local sources to direct cur¬ 
rent. 

Tubes which contain a single diode 
unit, such as the 836 or 866-A, are known 
as half-wave rectifiers because they are 
capable of conducting current during 
only one half of each ac cycle. Tubes 
which contain two diode units, such as 
the 5R4-GY, are called full-wave recti¬ 
fiers because they can be connected so 
as to conduct current during both halves 
of each ac cycle. Fig. 3 shows graphical 
symbols for a filament-type half-wave 
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rectifier and a heater-cathode-type full- 
wave rectifier. 

Gas rectifiers have a very small in¬ 
ternal voltage drop which is practically 
independent of load current and are, 
therefore, desirable for applications re¬ 
quiring relatively constant output volt¬ 
age with varying loads. In mercury- 
vapor types, and to a smaller degree in 
inert-gas types, the voltage drop is af¬ 
fected by bulb temperature. Control of 
bulb temperature and other special con¬ 
siderations involved in the operation of 
gas rectifier tubes are discussed in the 
Rectifier Considerations Section. 

In a vacuum rectifier, the internal 
voltage drop is approximately pro¬ 
portional to the load current. Conse¬ 
quently, rectifiers of this type, such as 
the 5R4-GY, 836, and 1616, do not pro¬ 
vide as good regulation of output volt- 


PLATE PLATES 
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age as gas types in applications involv¬ 
ing varying load currents. Vacuum 
rectifiers, however, are not affected by 
ambient temperature and do not require 
special installation and circuit consider¬ 
ations. Certain heater-cathode-type vac¬ 
uum rectifiers, such as the 836, have 
very low internal resistance and are 
capable of providing voltage regulation 
almost as good as that obtainable with 
gas types. 

Triodes 

In triodes, or three-electrode tubes, 
an auxiliary control electrode, called a 
grid,.is placed between the cathode and 
the plate, as shown in Fig. 4. The grid 
is usually a cylindrical or oval-shaped 
spiral of fine wire surrounding the cath¬ 
ode, although wire-mesh and grating- 
type grids may also be used. 

Because of its open construction, 
the grid does not appreciably obstruct 


the movement of electrons from cathode 
to plate. When the grid is made positive 
or negative with respect to the cathode, 
however, its electric field can increase or 
decrease the rate of electron flow. This 
effect makes it possible for a triode to be 


PLATE 



used as an amplifier. In a typical ampli¬ 
fier circuit, such as that shown in Fig. 5, 
the energy required to attract electrons 
to the plate is obtained from a high- 
voltage dc plate supply and the elec¬ 
trical impulse to be amplified, the in¬ 
put signal, is applied between grid and 
cathode. Because the plate current of 
the tube flows through the load, varia¬ 
tion of the grid-cathode voltage causes 
the dc power drawn from the plate sup¬ 
ply to appear as ac power in the load. 
The power required by the grid for com¬ 
plete control is ordinarily only a fraction 
of the power developed in the load cir¬ 
cuit. The ac power in the load circuit is 
always less than 100 per cent of the dc 
input power, however, because some 
power is dissipated at the plate of the 
tube and in the resistance of the load 
circuit. In addition to their use as audio¬ 
frequency and radio-frequency ampli¬ 
fiers, power triodes may be used in suit¬ 
able circuit arrangements for oscillation, 



frequency multiplication, modulation, 
and various special purposes. 

The plate, cathode, and other elec¬ 
trodes of a tube form an electrostatic 
system, each electrode acting as one 
plate of a small capacitor. In a triode, 
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capacitances exist between grid and 
cathode, grid and plate, and plate and 
cathode, as shown in Fig. 6. Although 
these interelectrode capacitances do not 
have values of more than a few micro- 
microfarads, they may have substantial 



effects on tube operation, especially at 
radio frequencies. For example, the 
grid-plate capacitance, C KD , provides an 
internal path between the output and 
input circuits. When a triode is used as 
an amplifier at radio frequencies, suffi¬ 
cient energy may be fed back through 
this path to cause uncontrolled regener¬ 
ation or oscillation. Although this type 
of internal feedback is frequently em¬ 
ployed in oscillator circuits, it is unde¬ 
sirable in amplifier applications. Triode 
radio-frequency amplifiers, therefore, re¬ 
quire either special circuit arrangements 
or the use of a feedback-cancelling tech¬ 
nique known as neutralization. These 
special considerations are discussed at 
length in the Power-Tube Applications 
Section. 

Tetrodes 

Internal feedback between plate 
and grid, and the resulting need for neu¬ 
tralization in triode radio-frequency am¬ 
plifiers, can be minimized by incorpora¬ 
tion of a second grid (the screen grid) 
between the grid No.l (the control grid) 
and the plate, as shown in Fig. 7. Tubes 
which employ a grid No.2 or screen grid, 
cathode, control grid, and plate are 
known generically as tetrodes. 

When a tetrode is used as an ampli¬ 
fier, the screen grid is operated at a fixed 
positive potential (usually somewhat 
lower than the plate voltage), and is by¬ 
passed to the cathode through a capaci¬ 
tor having a very low impedance at the 
operating frequency. This capacitor di¬ 
verts signal-frequency alternating cur¬ 
rents from the screen grid to ground, and 
effectively short-circuits the capacitive 
feedback path between plate and control 


grid. The screen grid acts as an electro¬ 
static shield between the control grid 
and the plate, and reduces the grid- 
plate capacitance to such a small value 
that internal feedback is usually negligi¬ 
ble over the range of frequencies for 
which the tube is designed. 

Because the screen grid is operated 
at a positive potential with respect to 
the cathode, it collects a substantial 
number of the available electrons and, 
therefore, reduces the plate current 
which can flow at a given plate voltage. 
The addition of a screen grid thus in¬ 
creases the internal resistance or plate 
resistance of a tube. However, it also 
gives the grid No.l a greater degree of 
control over the plate resistance, and 
thus increases the voltage-amplification 
factor. 

The voltage at which the screen 
grid is operated has a substantial effect 
on the plate current of a tetrode. This 
characteristic makes it practicable to 
control the gain of a tetrode by varia¬ 
tion of the dc screen-grid potential, or 
to modulate the tube output econom¬ 
ically by the application of signal volt¬ 
age to the screen grid, as well as to the 
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control grid. It is usually necessary, 
therefore, to remove ripple and other 
fluctuations from the screen-grid supply 
voltage to prevent undesired modula¬ 
tion of the tube output. 

Because the use of a grid No.2 or 
screen grid reduces internal coupling be¬ 
tween the output and input circuits, 
tetrodes can furnish a high degree of 
stable amplification in relatively simple 
circuits. Some residual grid-plate capaci¬ 
tance is unavoidable, however, and in¬ 
ternal feedback may be a problem. The 
amount of internal feedback that can be 
tolerated in any amplifier tube depends 
on the frequency at which the tube is 
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operated, the effective gain of the stage, 
the characteristics of the tube input and 
output circuits, and the mechanical lay¬ 
out employed. Because of their high 
power sensitivity, tetrodes used in rf ap¬ 
plications generally require shielding 
from external fields and careful circuit 
layout to minimize external feedback 
between the input and output circuits 
of the tubes. In certain amplifier appli¬ 
cations involving high radio frequencies 
and high stage gains, tetrodes, as well as 
triodes, may require neutralization. Fur¬ 
ther information on this subject is given 
in the Power-Tube Circuit-Design Coiv- 
siderations Section. 

If the negative excursion of the out¬ 
put signal swings the plate to a voltage 
less positive than that of the screen grid, 
electrons moving from the screen grid to 
the plate tend to reverse their direction 
and return to the screen grid. The result¬ 
ing decrease in plate current causes a 
corresponding rise in plate voltage, which 
terminates the negative swing of the 
output signal before it completes a full 
excursion. This effect, which tends to 
reduce the power output of a tetrode 
below that obtainable from a triode hav¬ 
ing equivalent plate-input rating, is em¬ 
phasized considerably when there is 
secondary emission from the plate. 

The loss of a portion of the output 
energy which occurs in a tetrode under 
these conditions reduces the power¬ 
handling capabilities of the tube, and 
causes serious distortion of the signal 
waveform. The output of the tube, 
therefore, contains harmonics of the sig¬ 
nal frequency and other spurious fre¬ 
quencies which may cause considerable 
interference to communications service. 
Such distortion may also be highly ob¬ 
jectionable to the ear or to the eye when 
a tetrode is used as an audio or video 
amplifier. Although this effect can be 
minimized by reducing the amplitude 
of the plate-voltage swing so that the 
plate voltage never swings negative with 
respect-to the screen-grid voltage, this 
expedient imposes further limitations on 
the tube output. 

The abrupt rise in the plate voltage 
of a tetrode caused by the reversal of 
electron flow tends to draw both primary 
and secondary electrons back to the 
plate. Collection of these electrons then 


makes the plate less positive than the 
screen grid so that the tube current tends 
to reverse again. This interchange of 
electrons between plate and screen grid, 
called dynatron action, may continue 
for several cycles, and is equivalent to 
an oscillatory current. Although dyna¬ 
tron action forms the basis of certain 
tetrode oscillator circuits, it is highly 
objectionable when a tube is used solely 
as an amplifier. 

Pentodes 

The limitation imposed on the plate- 
voltage swing of a tetrode by “dynatron 
action” can be overcome by the use of a 
grid No.3, or suppressor grid, between 
the screen grid (grid No.2) and the plate, 
as shown in Fig. 8. Tubes which employ 
five-electrode structures of this type are 
called pentodes. 

When a pentode is used as an ampli¬ 
fier, the grid No.3 or suppressor grid is 
generally operated at a fixed negative 
potential with respect to both the screen 
grid and the plate and thus establishes a 
negative electrostatic field between them. 
Although this field is not strong enough 
to prevent the desired movement of high- 
velocity primary electrons from screen 
grid to plate, it effectively prevents both 
primary and secondary electrons from 
flowing backward to the screen grid. Con¬ 
sequently, the plate voltage of a pentode 
may swing negative with respect to the 
screen-grid voltage without the loss of 
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output power and the waveform distor¬ 
tion that occur under the same condi¬ 
tions in a tetrode. 

The grid No.3 or suppressor grid 
may be connected internally to the cath¬ 
ode, as in the 1613, so that it is automati¬ 
cally maintained at a negative potential 
with respect to the plate and screen grid. 
In most power pentodes, however, the 
suppressor grid is an independent elec- 
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trode which can either be connected ex¬ 
ternally to the cathode or operated at a 
positive or negative potential with re¬ 
spect to the cathode to meet various 
application requirements. The use of an 
independent suppressor grid permits the 
introduction of an auxiliary signal or 
control voltage into the tube circuit. Al¬ 
though the screen grid can also be used 
for this purpose, a suppressor grid is gen¬ 
erally a more effective control electrode 
because it requires much less signal power 
for full modulation of the tube output. 
In addition, the shielding action of the 
screen grid minimizes undesirable cou¬ 
pling between the suppressor grid and 
the control grid when signals are applied 
simultaneously to these electrodes. 

Beam Power Tubes 

The power-handling ability of a tet¬ 
rode or pentode is limited to some extent 
because some of the available electrons 
are collected by the screen grid and, 
therefore, do not contribute to the plate 
current. In beam power tubes, however, 
the lateral wires of the screen grid are 
aligned with the control-grid wires to 
direct the flow of electrons through the 
screen grid to the plate. A sectional view 
of a typical beam power tube is shown 
in Fig. 9. As indicated by the dashed 
lines in the figure, the stream of electrons 
is divided into sheets or “beams” which 
tend to pass between the wires of the 
screen grid. Because relatively few elec¬ 
trons impinge on the screen grid, a sub¬ 
stantial portion of the electron energy 
that would otherwise be absorbed by 
the screen grid and dissipated as heat is 
diverted to the plate, where it can be 
converted into useful output power. 

In beam power tubes of the type 
illustrated in Fig. 9, dynatron action and 


other undesirable effects of secondary 
emission from the plate can be mini¬ 
mized by spacing the electrodes so that 
a space-charge effect is created in the 
heavily shaded region. The negative elec¬ 
trostatic field produced by the dense 
concentration of electrons in this region 
blocks the escape of secondary electrons 
from the plate. 
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In parallel-plane beam power tubes, 
stray secondary electrons may be pre¬ 
vented from reaching the screen grid by 
paths outside the effective field of the 
space charge by the incorporation of 
special beam-confining electrodes opera¬ 
ted at cathode potential. 

In general, pentodes and beam power 
tubes have higher power sensitivity than 
other generic types, i.e., they require 
very little driving power in relation to 
obtainable power output. The use of beam 
power tubes in multi-stage equipment, 
therefore, minimizes the number of stages 
required to obtain a specific power gain. 

These tube types are especially use¬ 
ful as buffer-amplifier tubes, final-am¬ 
plifier tubes, and frequency-multiplier 
tubes in transmitters and other types of 
radio-frequency power equipment. Beam 
power tubes are also widely used as audio¬ 
frequency power-amplifier tubes and 
modulator tubes, and in certain types of 
oscillator circuits. 
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Although power tubes may vary 
widely with respect to physical form, 
size, and terminal arrangement, they 
utilize two general forms of plate con¬ 
struction. In internal-plate construction, 
the plate is completely enclosed within 
the glass envelope, and electrical con¬ 
nection is made to a cap on the envelope 
or to a base pin, as shown in Fig. 10 (a). 
In external-plate construction, the plate 
electrode usually forms part of the tube 
envelope, so that the outer surface of the 
plate is exposed, as shown in Fig. 10 (b). 



Generally, internal-plate tubes re¬ 
quire either natural convection cooling 
or forced-air cooling. Because the heat 
from the plate must first radiate to the 
envelope before it is dissipated, the power 
handling capability of such tubes is lim¬ 
ited. External-plate types have a greater 
cooling efficiency because the heat from 
the plate can be directly dissipated by 
various methods of cooling. In some 
tubes, a radiator is attached directly to 
the plate to increase the area of the cool¬ 
ing surface. Other external-plate tubes 
use conduction or liquid cooling to im¬ 
prove heat dissipation and increase power 
handling capability. 

MostRCAexternal-platetubeshave 
a cylindrical type of construction which 
provides the following advantages. Short 
effective-heat paths from the control grid 
and screen grid result in cooler operation 
and, consequently, in lower grid emis¬ 
sion. The larger plate of a cylindrical tube 
provides greater heat dissipation, and 
the compact cathode requires less heater 
power. In addition, uniform thermal ex¬ 
pansion of the electrodes results in con¬ 


stant interelectrode spacing over a wide 
range of temperatures. 

Cathodes 

The most efficient practical cath¬ 
odes for power tubes utilize thermionic 
emission. Because such emission varies 
exponentially with temperature, a power- 
tube cathode must be operated at a con¬ 
stant temperature if substantial varia¬ 
tions in emission are to be avoided. Be¬ 
cause of the practical difficulties involved 
in measuring the cathode temperature 
of a tube, proper operating conditions 
are usually expressed in terms of a spe¬ 
cific voltage and a specific current. Spe¬ 
cific values of heating voltage and cur¬ 
rent for each tube type are given in the 
Tube Types Section. 

A directly heated cathode, or fila¬ 
mentary cathode, is a metallic conduc¬ 
tor drawn into wire or ribbon form, as 
shown in Fig. 11. The conductor is heated 
to emitting temperature by its own re¬ 
sistance to a flow of electric current. 
Emission may be obtained either from 
the conductor itself or from a coating of 
thermoemissive material bonded to its 
surface. Filamentary cathodes have the 
basic advantages of mechanical simplic¬ 
ity, high emission efficiency, and rapid 
heating. A single continuous filament 
can be wound or folded to provide uni¬ 
form emission distribution over large 
areas, or to expose a minimum of surface 
to destructive positive-ion bombard¬ 
ment. Because of their high efficiency 
and quick heating, filamentary cathodes 
are especially suitable for portable and 
mobile equipment, in which economy of 
operating power is an important con¬ 
sideration. 

Early filamentary cathodes were made 
of pure tungsten, a dense, tough metal 
having an extremely high melting point. 
Because tungsten must be heated to very 
high temperatures to emit electrons in 
useful quantities, such filaments require 
considerable electrical power for excita¬ 
tion. Much higher emission efficiencies 
can be obtained with thoriated-tungsten 
filaments, which are drawn from tung¬ 
sten slugs impregnated with thoria (thori¬ 
um oxide). During tube processing, some 
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of the thorium oxide is driven to the 
surface of the filament and reduced to 
pure metallic thorium, which emits use¬ 
ful quantities of electrons when heated 
to a relatively low temperature. This 
surface thorium evaporates during tube 
operation, but is continuously replen¬ 
ished from the internal supply of thori¬ 
um oxide. 

Filamentary cathodes may also be 
made of inexpensive nickel alloys, rather 
than highly refractory metals, and coated 
with “alkaline-earth” oxides, which emit 
electrons freely at much lower tempera¬ 
tures than either pure tungsten or thori- 
ated tungsten. The coating is applied to 
the filament in the form of a carbonate 
of the basic element (generally barium 
carbonate or a mixture of barium, calci¬ 
um, and strontium carbonates), and is 
converted to the highly emissive oxide 
form during tube processing. Oxide- 
coated filaments are especially suitable 
for use in gas rectifiers, which require 
low-temperature cathodes capable of de¬ 
livering high emission currents and with¬ 
standing intense positive-ion bombard¬ 
ment. Quick-heating filaments of spe¬ 
cially constructed low-conductivity ma¬ 
terials are incorporated in certain tube 
types designed for use in mobile and 
emergency-communications equipment. 
Tubes such as the 4604 are ready for full 
operation one second after the filament 
is turned on. 

An indirectly heated cathode, or 
heater-cathode, is a hollow metal cylin¬ 
der or sleeve having a coating of thermo- 
emissive material bonded to its outer 
surface, as shown in Fig. 12. The cath¬ 
ode is heated by radiation from a metal 
filament, called the heater, which is 
mounted inside the sleeve. The cathode 
sleeve is usually electrically insulated 
from the heater. The emissive material 
employed is generally the same as that 
used on coated filamentary cathodes and 
operates at substantially the same tem¬ 
perature. 

The electrical insulation between 
the heating and emitting elements in a 
heater-cathode provides several advan¬ 
tages from the standpoints of tube opera¬ 
tion and circuit design. Because the cur¬ 
rent through the heater wire produces 
no voltage drop in its associated cathode, 
all points of the emitting surface are at 


the same dc potential with respect to 
the other electrodes of the tube. Because 
of this feature, this type of cathode is 
often called a unipotential cathode. 
The emission is substantially uniform 
over the entire cathode. An indirectly 
heated cathode may generally be oper¬ 
ated at a fixed or variable potential of 
either polarity with respect to its heater, 
provided this potential does not exceed 
the maximum heater-cathode-voltage 
rating of the tube. 

The heater of a heater-cathode is 
usually a folded or helically wound fila¬ 
ment of very fine tungsten or tungsten- 
alloy wire. The actual form of a heater 
is determined by the application require¬ 
ments of the tube, the amount of insula¬ 
tion required between heater and cath¬ 
ode, and the internal dimensions of the 
cathode sleeve. A refractory metal is re¬ 
quired because the heater has very small 
effective area and, therefore, must be 
operated at a high temperature to sup¬ 
ply the thermal energy required by the 



cathode. The insulation must be capable 
of withstanding these high temperatures 
and, in addition, must possess sufficient 
flexibility to accommodate bends of very 
small radius because the heaters must 
be folded or wound into forms compact 
enough to fit inside the cathode sleeve. 
The insulation generally used is alumi¬ 
num oxide, or a similar material known 
commercially as “alundum.” The insula¬ 
tion is first applied to the heater as a 
suspension of fine particles in a nitro¬ 
cellulose binder, and is then sintered in¬ 
to a solid coating by operation of the 
heater for a carefully controlled period 
of time at a temperature slightly above 
its normal operating value. 

One of the newer developments in 
cathode fabrication is the nickel-matrix 
cathode. A band of extremely fine pure- 
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nickel powder is sintered on the cathode 
sleeve at a temperature of 1200 degrees 
centigrade to form a sponge-like nickel 
matrix in the active area. After vacuum 
firing to ensure purity, the nickel matrix 
is impregnated with a barium-stronti¬ 
um coating. The resulting cathode is free 
from arcing caused by cathode peeling, 
is resistant to ion bombardment, and has 
a reservoir of emissive material which 
prolongs operating life. This type of cath¬ 
ode is especially suitable for tubes used 
in rf applications, hard-tube modulator 
applications, and applications requiring 
ruggedized types. Although the cathode 
requires slightly greater heater power, 
the use of barium-strontium oxide as the 
emissive coating permits operation at 
the relatively low cathode temperature 
of 830 degrees centigrade. 

Heater-cathodes have excellent ri¬ 
gidity and dimensional stability, and 
permit the use of simpler, more com¬ 
pact, and more rugged electrode struc¬ 
tures. They can also be placed very close 
to other tube electrodes, and thus make 
possible the reduction of internal losses 
caused by space-charge effects and elec¬ 
tron transit time. Because tubes using 
these cathodes can usually be operated 
in any position, the equipment designer 
has greater freedom in locating tubes 
and components to provide maximum 
circuit efficiency or accessibility. 

Plates 

Plates or anodes of power tubes are 
designed to collect as many as possible 
of the electrons made available by the 
cathode. They must also be capable of 
dissipating heat. Typical plate designs 
are shown in Fig. 13. The plates shown 
at (a) and (b) are typical types used in 
tubes having internal-plate construction. 
Figs. 13 (c) and (d) are typical types of 
external plates having integral radiators. 
Fig. 13 (e) shows an external plate of the 
type used in conduction-cooled tubes. 

The plate at (a) is simple and ex¬ 
tremely fugged. Plates of this type are 
used principally in low- and medium- 
frequency power tubes such as the 810 
and 813. 

The plate shown at (b) has radial 
fins to provide increased heat-radiating 
surface without appreciably increasing 
the capacitances between the plate and 


other electrodes. Plates of this type are 
used in tubes such as the 826. 



Fig. 13 


The radiator design shown at (c) 
makes it possible to obtain substantial 
heat dissipation from plates of limited 
area by the use of forced-air cooling. 
Two variations of this design are used to 
increase cooling efficiency, one type has 
solid radial fins and the other has lou¬ 
vered axial fins. 

The radiator design shown at (d) 
makes possible a simplified arrangement 
in which forced air flows in a direction 
transverse to the major axis of the radi¬ 
ator. This type of plate is used in tubes 
such as the 8121. 

The pi ate shown at (e) has an integral 
aluminum-alloy conduction cylinder 
from the plate to the tube surface. The 
cylinder is treated to prevent diffusion 
welding of the conduction cylinder to 
the clamping surface of the conduction 
cooling system during high-temperature 
operation. A typical conduction-cooled 
tube having this type of plate is the 7844. 

Internal plates may be made of many 
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materials, depending on the tube require¬ 
ments. Nickel is often used for the plates 
of power tubes which operate at moder¬ 
ate temperatures because it can be formed 
readily into complex shapes and has the 
advantage of light weight, so that elabo¬ 
rate support structures are not needed. 
The heat-radiating ability of nickel 
plates can be substantially improved by 
means of a surface treatment called 
“carbonizing,” in which a closely ad¬ 
hering layer of amorphous carbon is de¬ 
posited on the surface of the nickel. 

The thermal advantage of nickel is 
combined with high mechanical strength 
in a comparatively new material de¬ 
veloped for the plates of small power 
tubes, which can be roughly described as 
carbonized nickel-plated steel. 

Pure copper is now used extensively 
in external-plate designs for tubes in var¬ 
ious power ranges and physical sizes. In 
tubes of this type, the copper plate forms 
part of the envelope, and forced-air or 
water cooling is used to maintain the 
temperatures of the copper and of the 
seal at safe values. With the aid of these 
cooling methods, tubes of relatively small 
physical size can handle very large 
amounts of power. 

Other metals used for tube plates 
includematerialssuchastungsten,molyb¬ 
denum, tantalum, and graphite. Zir¬ 
conium is sometimes applied as a coat¬ 
ing. The use of graphite, tantalum, or 
zirconium provides“getter”action which 
helps to maintain a high vacuum within 
a tube by cleaning up residual gases or 
those which may be given off by parts 
of the tube during operation. Graphite 
and molybdenum are usually subjected 
to some form of surface treatment during 
processing to improve their thermal 
efficiency. 

Grids 

The grids of internal-plate types 
are generally constructed of individual 
wires arranged in parallel and welded to 
siderods, or of a single wire wound in 
spiral form and swaged to the siderods, 
or of a cage formed of individual rods. 

In many external-plate beam power 
tubes, such as the compact ceramic-metal 
cermolox line of beam-power tubes, the 
grid cages are formed from concentric 
cylindrical metal blanks which are brazed 


together at the proper spacing for the 
control and screen electrodes. The blanks 
are then cut simultaneously to form pre¬ 
cision-aligned grids by an electrical-dis¬ 
charge machining process. Fig. 14 shows 
some of the typical grid structures used 
in beam power tubes. 

Tube grids may be made of pure 
metals such as tungsten, molybdenum, 
or tantalum, of various alloys of tungsten 
and molybdenum, or pf a nickel-manga¬ 
nese alloy. Because of its physical posi¬ 
tion between the cathode and the plate, 



Fig. 14 


the grid is subjected to heat radiated 
from both of these electrodes, and, if gas 
is present in the tube, may also undergo 
heavy positive-ion bombardment. As a 
result, the grid may emit primary elec¬ 
trons. Its tendency to emit electrons is 
further increased if it becomes contami¬ 
nated with emissive material evaporated 
from the cathode. The grids are often 
coated with gold or platinum to reduce 
the possibility of primary emission. 

Because power tubes are often oper¬ 
ated under conditions in which the grid 
is driven positive with respect to the 
cathode, the grid can attract electrons 
which may possess sufficient kinetic en¬ 
ergy to liberate large numbers of second¬ 
ary electrons from the grid. A carbon 
coating is sometimes applied to the grid 
to reduce its tendency to secondary 
emission. 

Getters 

A chemical “getter” is often used in 
electron tubes to absorb residual gases. 
The getter is usually a mixture of barium 
oxide and a reducing agent which frees 
the barium when the getter is “flashed.” 
The getter material is usually concen¬ 
trated in a small capsule, ribbon, or 
“tab,” and is “flashed” or vaporized 
after the tube is sealed off. This tab is 
installed in the tube far enough from the 


13 












- RCA Transmitting Tubes 


main electrode structure to assure that 
the getter will not be flashed by the heat 
developed during the exhaust process, 
and that getter material will not be 
deposited on the tube electrodes during 
flashing. 

Envelopes 

Many small- and medium-sized low- 
frequency power tubes having internal- 
plate construction use simple cylindrical 
soft-glass envelopes and have the low- 
voltage electrode leads brought out 
through the base. “Hard” glasses of the 
borosilicate type are used for the envel¬ 
opes of many medium- and high-power 
radiation-cooled tubes, particularly 
where compact construction is necessary 
to meet electrical-design requirements or 
equipment-space limitations. These 
glasses have relatively high softening 
temperatures, low rates of expansion, 
high electrical resistance, and excellent 
resistance to abrasion and “weathering.” 

Aside from the insulating materials 
employed in envelopes and bases, insula¬ 
tion is used in tube construction for elec¬ 
trode spacers. Spacers must be made of 
material which is unaffected by heat and 
can be formed with extreme accuracy. 
In small, glass-bulb type, low-power 
tubes, spacers are generally disks or wa¬ 
fers of high-quality mica; in larger tubes, 
they are usually bars or cross-arms of a 
low-loss refractory insulating material. 

In many cases, insulating spacers 
are also used for centering the electrode 
assembly within the envelope. The mica 
wafers used for this purpose in smaller 
tubes sometimes incorporate special 
structural features which absorb vibra¬ 
tion and mechanical shocks transmitted 
through the envelope. Refractory spacers 
are usually equipped with shock-absorb¬ 
ing metal springs at the points of con¬ 
tact with the envelope. However, in some 
power tubes, the cage grids have a canti¬ 
lever design which eliminates the need 
for such insulating spacers and results 
in a simplified construction using fewer 
parts. 

In some high-power tubes and tubes 
designed for operation at very-high and 
ultra-high frequencies, parts of the elec¬ 
trode structure are utilized in the tube 


envelope. For example, in metal-glass 
types such as the 6161, the metal sec¬ 
tions of the envelopes, which are exten¬ 
sions of the internal electrodes, provide 
convenient terminal connections, espec¬ 
ially in cavity-type circuits. The inter¬ 
mediate glass sections provide the re¬ 
quired interelectrode spacing and insu¬ 
lation. 

As a result of new processing tech¬ 
niques, high-alumina ceramic is now 
widely used in tube envelopes and 
spacers. The flat surfaces of the ceramic 
spacers can be economically ground and 
metalized for use in the assembly of the 
metal parts. In the metalizing process, a 
finely divided molybdenum powder sus¬ 
pended in a binder s applied to the 
spacer by an adaptation of the silk- 
screen printing process and sintered on¬ 
to the surface. The spacers are then 
nickel plated to improve the wetting ac¬ 
tion during brazing. Metalized spacers 
can be used as part of the tube envelope. 

This type of envelope structure per¬ 
mits realization of good tube efficiency 
at ultra-high frequencies by the virtual 
elimination of objectionable lead reac¬ 
tances and losses in internal insulation. 
The metal sections of these envelopes 
are also used as electrode terminals, 
mounting facilities, heat-radiating sur¬ 
faces, and often interelectrode shields. 
Pure copper is used for most of these 
envelope sections because of its high 
thermal and electrical conductivity and 
its high ductility, which readily permits 
the fabrication of special shapes. 

In several ceramic-metal tubes, the 
plate sections of the envelopes are fitted 
with special radiators which make it 
possible to obtain substantially increased 
heat dissipation by the use of forced-air 
cooling and thus permit the use of rela¬ 
tively small tubes in high-power circuits. 
The grid-No.2 or screen-grid sections of 
the envelopes of some ultra-high-fre¬ 
quency metal-glass tubes provide exter¬ 
nal shielding between the grid-No.l and 
plate sections. In the 7552 and other 
“pencil”-type tubes, the flange-type grid 
sections of the envelopes act as shields 
between the plate and cathode sections 
and thus minimize feedback when these 
tubes are used as amplifiers in ultra- 
high-frequency cathode-drive circuits. 
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The power tubes listed in this Man¬ 
ual represent the RCA types most fre¬ 
quently used in transmitters and other 
radio-frequency (rf) power equipment 
operating at power-input levels up to 
approximately 4 kilowatts and at fre¬ 
quencies up to approximately 3000 meg¬ 
acycles per second. These tubes may in 
general be used as audio-frequency (af) 
or video-frequency power amplifiers or 
modulators, as modulated or unmodu¬ 
lated rf power amplifiers, as frequency 
multipliers, or as oscillators. The variety 
of designs represented includes types 
suitable for use in practically all forms 
of communications and industrial or 
scientific service. 

Amplification 

Although power-tube applications 
may involve different circuit arrange¬ 
ments and operating conditions, they 
may all be considered forms of amplifier 
service in which the control voltage is 
applied between the grid (grid No.l in a 
multigrid tube) and the cathode, and 
the output is taken from the plate cir¬ 
cuit. (Oscillator service may be con¬ 
sidered a form of amplifier service in 
which the output is fed back to the in¬ 
put.) Consequently, it is convenient to 
define tube operation in terms of the 
relationship between grid voltage and 
plate current when all other electrode 
voltages are held constant. This rela¬ 
tionship, called the “mutual” or “trans¬ 
fer” characteristic of the tube, has the 
general form shown in Fig. 15. A system 
of classification based on this relation¬ 
ship is universally recognized by tube 
manufacturers and equipment designers. 

In this system of classification, a 
portion of the generalized mutual char¬ 
acteristic is divided, as shown in Fig. 15, 
into three regions, A, B, and C, repre¬ 
senting respectively the “linear” region, 
the region in the immediate vicinity of 
plate-current cutoff, and the region be¬ 
yond cutoff. Tube operation may also be 
considered in three major categories— 
class A, class B, and Class C—each of 
which represents the type of response 
obtained when the operating point is in 


the corresponding region of the charac¬ 
teristic. 

In class A operation, the operating 
point is centered in region A so that the 
tube can respond to both positive and 
negative excursions of grid voltage. In 
this type of operation, plate current 
flows at all times. 

In class B operation, the operating 
point is in the vicinity of cutoff so that 
the tube can respond to positive excur¬ 
sions of grid voltage. In this type of op¬ 
eration, plate current flows for approxi¬ 
mately one half (180 degrees) of each 
cycle of an alternating grid voltage. 



Fig- 15 


In class C operation, the operating 
point is in the region beyond cutoff so 
that the tube can respond only to those 
portions of positive grid-voltage excur¬ 
sions which are positive with respect to 
the cutoff point. In this type of oper¬ 
ation, plate current flows for less than 
one half (less than 180 degrees) of each 
cycle of an alternating grid voltage. 

A fourth class of operation, class 
AB, is also used. In this class of oper¬ 
ation, the operating point is in the lower 
portion of region A so that the tube re¬ 
sponds unequally to positive and nega¬ 
tive grid-voltage excursions above a cer¬ 
tain amplitude. Consequently, the dura¬ 
tion of plate-current flow on each cycle 
varies with the amplitude of the alter¬ 
nating grid voltage. In this service, plate 
current flows for more than one half 
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(180 degrees) of each cycle, but for less 
than the entire cycle. 

The suffix 1 may be added to the 
letter or letters of a class identification 
to denote that grid current does not flow 
during any part of the grid-voltage cycle. 
The suffix 2 may be used to denote that 
grid current flows during some part of 
the cycle. In most cases, these suffixes 
are used only for class Ai or class ABi 
and AB 2 operation. 

Class A Amplifiers 

The basic circuit and operating 
characteristics of a class A amplifier are 
shown in Fig. 16. The operating point is 
centered on a linear portion of the dy¬ 
namic transfer characteristic by the use 
of a suitable negative grid bias. The am¬ 
plitude of the driving signal (alternating 
grid voltage) is controlled so that the grid 



Fig. 


choice of operating conditions. For sym¬ 
metrical driving voltages, the dc plate 
current remains substantially constant 
at the quiescent (zero-signal) value. 

Because operation of a class A am¬ 
plifier is restricted to the linear region of 
the characteristics, the maximum plate- 
current swing available between cutoff 
and saturation is not fully utilized. Con¬ 
sequently, the power output, which is 
proportional to the square of the plate- 
current swing, is somewhat limited.The 
highest theoretical plate-circuit effici¬ 
ency (ratio of output power to input 
power) obtainable under class A condi¬ 
tions is 50 per cent. Efficiencies in the 
order of 40 to 45 per cent can be achieved 
in certain beam power tubes and pen¬ 
todes, and efficiencies of 25 to 30 per 
cent in triodes. 

Although class A power amplifiers 
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is never driven sufficiently negative with 
respect to the cathode to cut off the plate 
current of the tube. Plate current, there¬ 
fore, flows during the entire signal cycle 
(360-degree conduction). Although the 
general terms of class A operation per¬ 
mit the use of the grid-current region 
(class A 2 operation), the driving voltage 
is usually kept smaller than the grid 
bias so that the grid is not driven posi¬ 
tive with respect to the cathode and, 
consequently, does not draw current. 
Under these conditions (class Ai oper¬ 
ation), waveform distortion (variation 
of output-signal waveshape from that of 
input signal) consists principally of even- 
order harmonics and can easily be limited 
to less than 5 per cent of full output in 
triodes and less than 7 per cent of full 
output in multigrid tubes by a proper 


have limited power output and poor 
efficiency, they are extremely economical 
from the standpoint of equipment re¬ 
quirements. Because they do not require 
driving power and, therefore, have 
high input impedance, they may be 1 
driven by low-cost voltage amplifiers | 
employing direct coupling or simple re¬ 
sistance-capacitance coupling networks. , 
Because the average plate currents re- ! 
main substantially constant, plate sup¬ 
plies need not be designed for good regu¬ 
lation. The constant average plate 
current and moderate grid-bias voltage 
requirements also make it practicable to | 
use self-bias without danger of excessive 
distortion, thus eliminating the expense 
of special bias supplies. - j 

The power output required for a 
particular application may be obtained 
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either from a single tube having suitable 
ratings, or from two or more tubes oper¬ 
ated in parallel, push-pull, or push-pull- 
parallel. Although single-tube stages are 
usually the most efficient electrically 
and the simplest mechanically, parallel 
and push-pull stages can provide sub¬ 
stantial amounts of power output from 
relatively small and inexpensive tubes 
operating at low plate voltages. 

In general, the power output that 
can be obtained from a given number of 
tubes is the same in parallel and in push- 
pull operation. Each method, however, 
has advantages. Parallel operation im¬ 
proves stability and output regulation 
because it reduces plate resistance in 
direct proportion to the number of tubes 
employed. In addition, it is usually the 
simplest and most convenient method of 
adding tubes to an existing stage be¬ 
cause it does not require a change in cir¬ 
cuit configuration or an increase in 
driving voltage. It does not, however, 
reduce harmonic distortion in relation 
to total power output, and may actually 
result in an increase in the total har¬ 
monic output unless certain precautions 
discussed in the Power-Tube Operating 
Conditions and Adjustments Section are 
observed. 

A push-pull stage requires a driv¬ 
ing circuit supplying two signal voltages 
180 degrees out of phase (each equal to 
the voltage required by a single tube) 
and a center-tapped output transformer 
or load. Because push-pull operation in¬ 
creases effective plate resistance, it re¬ 
sults in poorer output regulation. How¬ 
ever, it provides a number of very 
important advantages. 

Even-order harmonics generated in 
the opposite sides of a push-pull stage 
develop voltages of opposite polarity 
and substantially equal amplitude in the 
load, and are thus cancelled or sub¬ 
stantially reduced in relation to the total 
power output. Consequently, a push- 
pull stage can deliver output of sub¬ 
stantially better quality than a parallel 
stage using the same tubes and operating 
under the same conditions, or it can de¬ 
liver higher output for the same amount 
of even-harmonic distortion. Higher 
power output per tube can also be ob¬ 
tained without an increase in plate volt¬ 
age by the use of a plate-to-plate load 


resistance only slightly larger than that 
recommended for single-tube operation. 
Although odd-order harmonic distortion 
is not cancelled or reduced by push-pull 
operation, this type of distortion is usu¬ 
ally negligible in class A amplifiers, and 
may be minimized by the proper choice 
of operating conditions or by the use of 
inverse-feedback circuit arrangements. 

Hum caused by the presence of rip¬ 
ple in dc plate, screen-grid (grid-No.2), 
or bias (grid-No.l) supply voltages, or 
by the use of ac filament or heater volt¬ 
ages, is also cancelled or substantially 
reduced in a push-pull stage. Push-pull 
operation thus simplifies power-supply 
filter requirements. Furthermore, it fre¬ 
quently eliminates the necessity for at¬ 
tenuating the low-frequency response of 
an audio or video amplifier to reduce 
interference from power-supply hum. 

Push-pull af power amplifier stages 
can employ substantially smaller and 
less expensive output transformers than 
those required for equivalent single- 
ended stages. They are also inherently 
capable of better high-frequency re¬ 
sponse because corresponding tube and 
circuit capacitances are in series rather 
than in parallel, and thus cause sub¬ 
stantially less shunting of the input and 
output circuits. 

Class B Amplifiers 

The highest efficiencies and power 
outputs attainable in linear amplifiers 



are obtained under class B conditions. 
As shown graphically in Fig. 17, a class 
B amplifier is biased so that its operating 
point is just above plate-current cutoff. 
The tube, therefore, draws a very small 
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zero-signal plate current, and responds 
only to the positive portions of an ac 
input signal. Because the operating 
characteristic is highly asymmetrical, 
the plate-current waveform contains a 
large amount of even-harmonic distor¬ 
tion and is similar to that of a half-wave 
rectifier. 

In class B af amplifiers, push-pull 
circuits such as that shown in Fig. 18 
are used to obtain cancellation of the 
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Fig. 18 

even-harmonic distortion and amplifica¬ 
tion of both positive and negative por¬ 
tions of the signal waveform. In class B 
rf amplifiers, on the other , hand, com¬ 
plete oscillations can be obtained from 
pulses of plate current in single-ended 
stages by the use of a tuned plate-tank 
circuit. 

Because of the small zero-signal 
plate current, class B amplifiers may use 
higher plate voltages than are permis¬ 
sible for class A operation without danger 
of exceeding maximum plate-input rat¬ 
ings. The use of higher plate voltage and 
operation in the positive-grid region re¬ 
sults in power outputs of four to six 
times the class A output. 

Theoretically, the highest plate- 
circuit efficiency that can be achieved 


under class B conditions is 78.5 per cent. 
This value may be closely approached 
in well-designed class B audio amplifiers. 
To achieve maximum power output and 
efficiency in a class B stage, however, it 
is necessary to supply driving power to 
the grids. Because the average plate cur¬ 
rent and grid current vary with the am¬ 
plitude of the driving signal, the plate 
supply must have very good voltage 
regulation so that serious distortion and 
loss of power output will not occur on 
large input signals. For the same rea¬ 
sons, bias must be obtained from a sepa¬ 
rate, stable, fixed supply, and not from 
a grid resistor or cathode resistor. 

As a result of the discontinuity in 
the composite characteristic of a push- 
pull class B audio amplifier, shown in Fig. 
18, the plate current never falls to zero, 
but transfers abruptly from one tube to 
the other each time the driving voltage 
swings through the operating point.This 
“switching”action results in the genera¬ 
tion of an odd-harmonic component 
which cannot be cancelled by push-pull 
operation and, because of its steep wave¬ 
form, may cause spurious oscillations in 
the output transformer. The amplitude 
of this harmonic can be minimized by 
moving the operating point toward the 
linear region of the tube characteristic, 
i.e., by increasing the zero-signal plate 
current and thereby reducing the 
plate-circuit efficiency. The most desir¬ 
able tubes for class B audio service, 
therefore, are those having very steep 
mutual characteristics and very short 
“lower bends” so that the discontinuity 
in the composite characteristic will be 
small even when the operating point is 
very close to cutoff. 

Because of their linearity and rela¬ 
tively high efficiency, class B amplifiers 
are particularly suitable for use as out¬ 
put amplifiers in rf transmitters employ¬ 
ing “low-level” amplitude modulation. 
Modulation applied to the final or out¬ 
put stage of a transmitter is called “high- 
level” modulation; that applied to any 
stages preceding the final stage is called 
“low-level” modulation. When “low- 
level” amplitude modulation is em¬ 
ployed, any stages following the modu¬ 
lated amplifier must be linea~ amplifiers 
to avoid distortion of the modulated rf 
waveform. The circuit of a typical class 
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B linear rf output stage is shown in 
Fig. 19. 

The quiescent plate current of a 
class B rf amplifier, unlike that of its af 
counterpart, is not approximately zero 
but is proportional to the amplitude of 
the unmodulated rf driving signal or 
carrier. Consequently, the maximum 
efficiency is lower than that obtainable 
in af service, and varies from approxi¬ 
mately 33 per cent for an unmodulated 
carrier to approximately 66 per cent for 
a fully modulated carrier. With sym¬ 
metrical modulating voltages, the aver¬ 
age plate current remains constant, and 
it is not necessary to employ a regulated 
plate supply. 

The high degree of linearity re¬ 
quired for the reproduction of complex 
modulated rf waveforms may be ob¬ 
tained by careful control of the position 
of the operating point and the maximum 
and minimum amplitudes of the modu¬ 
lated driving signal. Consequently, bias, 
tuning, and other operating adjustments 
for class B linear rf amplifiers are usually 



much more critical than those for other 
types of rf power amplifiers. 

Class B linear amplifiers are used as 
output amplifiers in single*sideband, 
suppressed-currier radiotelephone 
transmitters. Because of the specialized 
modulation used in this type of trans¬ 
mission, the rf linear amplifiers for this 
service are discussed under Power-Tube 
Circuit-Design Considerations. 


Class AB Amplifiers 

Multigrid tubes and low-mu triodes 
are not usually recommended or rated 
for use as class B audio-frequency am¬ 
plifiers. Multigrid types generate large 
amounts of odd-harmonic distortion 
when operated in the vicinity of plate- 
current cutoff, and low-mu triodes re¬ 
quire uneconomically large fixed-bias 
voltages and relatively high driving- 
power. These types can, however, de¬ 
liver relatively high output with low 
distortion and good efficiency when 
operated under class AB conditions. 

Class AB operation is an inter¬ 
mediate classification combining certain 
characteristics of both class A and class 
B operation, as shown in Fig. 20. Like 
class B operation, it results in severe 



even-harmonic distortion and, conse¬ 
quently, requires the use of a push-pull 
circuit when used in audio or video 
service. The bias is adjusted so that the 
operating point is in the lower portion 
of the linear region of the characteristic. 
Because of the relatively small quiescent 
plate current, the tube can be operated 
at a higher plate voltage than would be 
permissible under class A conditions, 
and can thus deliver a higher maximum 
power output. 

On small input signals, operation 
takes place over a substantially linear 
region of the characteristic, and the tube 
operates as a class A amplifier. On large 
input signals, however, the negative 
grid-voltage excursions extend into the 
region beyond cutoff, and the tube 
operates as a class B amplifier. 
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In class ABi operation, the grid is 
never driven sufficiently positive to draw 
current. Because no driving power is re¬ 
quired under these conditions, class AB! 
amplifiers, like class A amplifiers, may 
be driven by voltage amplifiers using 
direct or resistance-capacitance cou¬ 
pling. In class AB 2 operation, the grid is 
driven positive by the larger input sig¬ 
nals and, therefore, draws current. Class 
AB 2 amplifiers thus require driving 
power, but can deliver substantially 
higher power outputs than class AB t 
amplifiers because of the larger plate- 
current swings that can be achieved. 

The average plate current of a class 
AB amplifier varies with the amplitude 
of the driving signal, although this varia¬ 
tion is smaller under class ABi than 
under AB 2 conditions. Consequently, 
plate and screen-grid (grid-No.2) sup¬ 
plies for these amplifiers must have good 
voltage regulation to assure that the full 
output capabilities of the tubes can be 
realized and the harmonic distortion 
kept low. Cathode-resistor bias can be 
employed for class ABi amplifiers, al¬ 
though higher power output and lower 
distortion can usually be obtained by 
the use of fixed bias. Fixed bias must be 
used for class AB 2 amplifiers. 

The plate-circuit efficiencies that 
can be attained in class ABi amplifiers 
range from about 30 to 40 per cent for 
triodes to as high as 50 to 60 per cent 
for multigrid tubes. Efficiencies of 60 to 
70 per cent can be attained in beam 
power tubes used as class AB 2 amplifiers. 

Class C Amplifiers 

Maximum power output and plate- 
circuit efficiency can.be obtained from 
triodes or multigrid tubes under class C 
conditions. Because these advantages 
are obtained at the expense of linearity, 
class C amplifiers cannot be used if it is 
necessary to reproduce variations in the 
waveform of the driving signal. Class C 
amplifiers can be modulated linearly, 
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however, and are extremely useful as rf 
power amplifiers, frequency multipliers, 
and oscillators. 

A class C amplifier is operated with 
a negative control-grid (grid-No.l) bias 
substantially higher than that required 
for plate-current cutoff, as shown in Fig. 
21. The quiescent plate current, there¬ 
fore, is zero, and the tube responds 
only to those portions of positive grid- 
voltage excursions which are positive 
with respect to the cutoff voltage (indi¬ 
cated by the shaded areas of the input- 
signal waveform in Fig. 21). In practice, 
the grid is excited by an rf voltage hav¬ 
ing constant amplitude, and the plate- 
current waveform consists of relatively 
narrow pulses of equal height which 
have the same frequency as the excita¬ 
tion voltage but contain very strong 
odd- and even-order harmonic compo¬ 
nents. The height of these pulses (the 
peak plate current) is determined by the 
point on the transfer characteristic to 
which the tube is driven by the rf driv¬ 
ing voltage. For a given pulse height, 
the average or dc value of the plate cur¬ 
rent is determined by the pulse width 
( i.e ., the conduction angle employed) 
and, therefore, varies inversely with the 
magnitude of the negative voltage for 
constant peak driving voltage. 

The power output of a class C am¬ 
plifier is proportional to the square of 
the plate voltage. Maximum power out¬ 
put is achieved when the excitation 
swings the plate current between zero 
and the saturation value during each 
conduction interval. To achieve this 
swing, it is necessary to drive the grid 
highly positive and, consequently, sup¬ 
ply it with a substantial amount of driv¬ 
ing power. The plate-circuit efficiency 
increases as the conduction angle is re¬ 
duced, and theoretically may reach 100 
per cent when the conduction angle is 
made infinitely small. Very small con¬ 
duction angles usually cannot be ob¬ 
tained, however, without increasing the 
bias and excitation voltages to such high 
values that they exceed the maximum 
grid-voltage ratings of the tube. Driv¬ 
ing-power requirements, which increase 
as the square of the excitation voltage, 
are also a limiting factor. However, 
plate-circuit efficiencies of 75 to 80 per 
cent are easily achieved. 
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The large grid-bias voltages re¬ 
quired by class C amplifiers are con¬ 
veniently and economically obtained by 
grid-rectification of the driving voltage 
(grid-resistor bias). This type of bias 
automatically adjusts itself to the am¬ 
plitude of the excitation voltage to main¬ 
tain the desired conduction angle, and 
allows the full plate-supply voltage to 
be applied between the plate and cath¬ 
ode of the tube. (Because grid-resistor 
bias depends on the presence of excita¬ 
tion, it is also necessary to employ some 
means for protecting the tube against 
damage by excessive plate current in the 
event that excitation fails or is acci¬ 
dentally removed.) 

Class C Telegraphy 

The term “Class C Telegraphy” 
applies to applications in which power 
tubes may be operated at their highest 
ratings. It includes “straight-through” 
rf power amplifiers which are not“keyed” 
or modulated as well as those which are 
actually “keyed” for telegraphy service, 
oscillators, and amplifiers for frequency- 
modulated rf carriers. 

The circuit of a typical “straight- 
through” class C rf amplifier employing 
a beam power tube is shown in Fig. 22. 



The output circuit or “plate tank” is 
tuned to the excitation frequency, and 
the bias is such that the conduction 
angle is approximately 140 degrees. The 
power output is controlled by adjust¬ 
ment of the plate and screen-grid (grid- 
No.2) supply voltages, the load coupling, 
and the rf excitation. 

Triode “straight-through”rf ampli¬ 
fiers must be neutralized to prevent self¬ 


oscillation resulting from internal feed¬ 
back through the grid-plate capacitance. 
Multigrid-tube “straight-through” am¬ 
plifiers may also require neutralization 
to assure stability at the higher radio 
frequencies. 

The circuit of a “keyed” class C rf 
amplifier is essentially the same as the 
one shown in Fig. 22 except that a 
“key” (a manually or automatically 
operated switch) is inserted in the plate, 
screen-grid, or cathode circuit. 

The circuit and operating condi¬ 
tions of a class C amplifier for frequency- 
modulated signals are the same as those 
shown in Fig. 23 and described above. 
The only special consideration involved 
in the operation of such an amplifier is 
that the plate-tank circuit must be de¬ 
signed to have constant impedance over 
the entire frequency band covered by 
the carrier at maximum deviation. 


Modulated Class C Amplifiers 

The plate current of a class C am¬ 
plifier is proportional to plate voltage 
and, in the case of a multigrid tube, to 
screen-grid (grid-No.2) voltage. Within 
certain limits it is also proportional to 
control-grid (grid-No.l) bias and, in the 
case of certain pentodes and beam power 
tubes, to suppressor-grid (grid-No.3) 
voltage. Consequently, the output of a 
class C rf power amplifier can be modu¬ 
lated in amplitude by varying one or 
more of its dc electrode voltages in ac¬ 
cordance with the amplitude variations 
of an audio or video signal. 

Distortionless modulation requires 
that the relationship between the dc 
control voltage and the plate current 
be linear, and that both vary between 
zero and twice their unmodulated values 
on the peaks of the modulating signal. 
Under these ideal conditions, the peak 
power output of the class C amplifier at 
full (100-per-cent) modulation is 4 times 
the unmodulated output, and the aver¬ 
age power output 1.5 times the unmodu¬ 
lated output. 

Plate input and plate dissipation 
also increase 50 per cent when a class C 
amplifier is fully modulated. For plate 
modulation, therefore, the plate input 
and dissipation under carrier conditions 
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must not exceed two-thirds the maxi¬ 
mum values for class C telegraphy. For 
control-grid, screen-grid, suppressor- 
grid, or cathode modulation, the permis¬ 
sible dc plate input is even smaller. 
Maximum dc plate-voltage and plate- 
current ratings for modulated class C 
amplifiers are usually not more than 80 
per cent of the class C telegraphy values. 

The audio or video power required 
for 100-per-cent modulation of a class C 
amplifier is equal to one-half the dc 
power input to the modulated circuit. 
For symmetrical modulating voltages, 
the dc plate current of the modulated 
amplifier and the dc supply voltage and 
current of the modulated-electrode cir¬ 
cuit remain constant. The additional 
power output obtained by amplitude 
modulation does not increase the carrier 
power, but is equally divided between 
two symmetrical “sideband” signals. 

The method of modulation that 
provides the greatest plate-circuit effi¬ 
ciency and linearity is plate modulation. 
In this method, the modulating volt¬ 
age is connected in series with the dc 
plate supply for the class C amplifier, 
as shown in Fig. 23. In a beam power 



Fig. 23 


tube, pentode, or tetrode, 100-per-cent 
plate modulation can be obtained with¬ 
out serious distortion on modulation 
peaks if the screen-grid (grid-No.2) volt¬ 
age is modulated simultaneously with, 
and in the same proportion as, the plate 
voltage. The method used to modulate 
the screen grid depends on the type of 
screen-grid-supply circuit used. If screen- 
grid voltage is obtained from a separate 


supply, the method shown in Fig. 24(a) 
may be used. If screen-grid voltage is 
obtained from the plate supply through 
a series resistor, the resistor should be 
connected to the modulated side of the 
plate supply circuit, as shown in Fig. 
24(b). In all such cases, the modulator 
must be capable of supplying af power 
at least equal to one-half the combined 
dc inputs to the plate and screen-grid 
circuits. 

A circuit in which modulation power 
is applied only to the plate of a beam 
power tube is shown in Fig. 24(c).The re¬ 
actance of the af choke at the lowest 
modulating frequency should be at least 
equal to the dc screen-grid voltage di¬ 
vided by the dc screen-grid current. 

The plate-circuit efficiency of a 
plate-modulated class C amplifier is 
usually in the order of 65 to 70 per cent. 

Control-grid (grid-No.l) or “grid- 
bias” modulation requires very little 
modulating power and can provide good 
linearity. However, the power output 
obtainable is only one-third to one-half 
that obtainable with plate modulation, 
and plate-circuit efficiency is not usually 
greater than 33 per cent. 

In control-grid modulation, the 
audio or video modulating voltage is 
connected in series with the bias supply 
for the class C amplifier. Consequently, 
the operating point of the modulated 
amplifier varies with the modulation. In 
order to obtain 100-per-cent modulation 
with good linearity, the plate current 
and effective plate voltage must swing 
between zero and twice their unmodu¬ 
lated values on the peaks of the modu¬ 
lating signal. The dc plate voltage, there¬ 
fore, can only be about one-half that for 
plate modulation. Operating conditions, 
plate-circuit efficiency, and power out¬ 
put are almost identical with those for 
class B rf service. 

The modulator must be capable of 
supplying the power required by the grid 
of the modulated amplifier on the posi¬ 
tive peaks of the modulating signal. It 
must also have good output regulation 
because of the wide variation in the load 
impedance presented by the grid-circuit 
over the entire modulation cycle. The 
driver supplying the unmodulated car- 
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Fig. 24 


rier and the bias supply for the modu¬ 
lated amplifier must also have very good 
regulation to avoid serious distortion. 
Bias must be obtained from a separate 
low-impedance, fixed supply, and not 
from a grid resistor or cathode resistor. 

Because pentodes and beam power 
tubes are substantially free from the sec¬ 
ondary-emission effects which occur in 
other multigrid types when the screen 
grid (grid No.2) becomes more positive 
than the plate, they may use screen-grid 
modulation without danger of serious 
distortion. Screen-grid modulation is 
similar to grid-bias modulation in that 
it requires relatively little af power, and 
provides substantially the same power 
output and efficiency. Unlike grid-bias 
modulation, however, it does not require 
the use of fixed bias or good driver regu¬ 
lation. 

When screen-grid voltage is ob¬ 
tained from a separate supply, the modu¬ 
lating voltage may be connected directly 
in series with the supply circuit, as shown 
in Fig. 25(a).When screen-grid voltage is 
obtained by the series-resistor method, 
it is generally necessary to use the “cl am p- 
tube” method of modulation shown in 
Fig. 25(b). 

Suppressor-grid (grid-No.3) mod¬ 
ulation can be used with certain beam 
power tubes and pentodes. Operating 
conditions are similar to those used in 
screen-grid modulation, except that the 
suppressor grid is supplied with a fixed 
negative dc bias voltage in addition to 
the modulating voltage. This bias volt¬ 
age is adjusted so that the plate current 
and rf output current of the modulated 
amplifier under carrier conditions are 
one-half those obtained in class C teleg¬ 
raphy service with zero voltage on the 
suppressor grid. Under these conditions, 
the modulator is required to supply only 
a peak voltage equal to the suppressor- 
grid bias, and does not have to supply 
power because the suppressor-grid is not 
driven positive. Suppressor-grid modu¬ 
lation has only limited application, how¬ 
ever, because relatively few beam power 
tubes and pentodes have the neccessary 
linear relation between suppressor-grid 
voltage and plate current. 

Cathode modulation combines the 
characteristics of plate and grid-bias 
modulation. The modulating voltage is 
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Fig. 25 

introduced in the common dc cathode- 
return circuit of the class C amplifier 
and, therefore, varies the plate volt¬ 
age and grid bias simultaneously. This 
method requires less modulating power 
than plate modulation, and permits the 
modulated amplifier to be operated with 
a plate-circuit efficiency proportional to 
the amount of modulating power avail¬ 
able. However, the power output ob¬ 
tainable is less than that obtainable with 
plate modulation. 

The type of coupling used between 
a modulator and the modulated circuit 
of a class C rf amplifier depends prima¬ 
rily on the amount of modulating power 
required. In suppressor-grid modulation 
or “clamp-tube” screen-grid modulation, 
it is usually practicable to use resistance- 
capacitance or impedance coupling be¬ 
cause little or no modulating power is 


required. In other cases, it is usually 
necessary to employ transformer cou¬ 
pling to obtain proper impedance match¬ 
ing and most efficient use of the avail¬ 
able modulator power. 

The bypass capacitors shown in 
Figs. 23 through 25 should have very 
low reactance at the rf carrier and side¬ 
band frequencies and high reactance at 
the highest modulating frequency. The 
modulation transformer must convert 
the equivalent resistance of the modu¬ 
lated dc supply circuit into the proper 
plate or plate-to-plate load resistance, 
Z, for the modulator output tubes and, 
consequently, should have a primary- 
to-se conda ry turns ratio, N 1 /N 2 » equal 
to VZI/Ef where I and E are the aver¬ 
age current and dc input voltage of the 
modulated circuit, respectively. 

The value used for I in this calcu¬ 
lation is the current under carrier condi¬ 
tions (no modulation). In the case of 
plate modulation it is the total dc plate 
current; in the case of combined plate 
and screen-grid modulation using series- 
resistor screen-grid supply, it is the sum 
of the dc plate and screen-grid currents. 
In the case of grid-bias modulation, I is 
the dc grid current and E the grid-bias 
voltage. 

Frequency Multiplication 

Any amplifier which generates har¬ 
monics can be used as a frequency multi¬ 
plier provided the desired harmonic of 
the excitation frequency is present in 
the plate-current pulse.The fundamental 
and other harmonics may then be elimi¬ 
nated by means of a plate-tank circuit 
tuned to the desired harmonic. This pro¬ 
cedure can be repeated in successive 
stages as often as desired. 

By frequency multiplication, high- 
frequency carriers having a very high 
degree of frequency stability can be ob¬ 
tained. Frequency multiplication also 
makes it possible to obtain output in 
several harmonically related frequency 
bands (such as those assigned for ama¬ 
teur service) from a single oscillator cir¬ 
cuit. For example, an oscillator operating 
in the 80-meter band (at a frequency be¬ 
tween 3.5 and 3.58 megacycles per sec¬ 
ond) can be used with a series of fre¬ 
quency-doubler stages to obtain output 
in the 40-, 20-, and 10-meter bands. 
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Frequency multipliers are almost 
invariably class C amplifiers because 
maximum harmonic output can be 
achieved under class C conditions.When 
a class C- amplifier is operated under 
the conditions normally employed for 
‘‘straight-through” amplifier service, 
however, its efficiency as a frequency 
multiplier is relatively poor because 
even the strongest harmonics represent 
only a small fraction of the total power 
output. To obtain good efficiency in 
multiplier service, it is necessary to se¬ 
lect a plate-conduction angle which has 
high harmonic content at the desired 
harmonic frequency. Consequently, fre¬ 
quency multipliers require substantially 
higher bias and excitation voltages and 
more driving power than “straight- 
through” class C amplifiers. The plate- 
circuit efficiency that can be achieved 
is usually not more than 60 per cent 
(doubler operation), and decreases rap¬ 
idly as the degree of multiplication is 
increased. 

Frequency multiplication of more 
than four is seldom practicable in a sin¬ 
gle stage because of the relatively small 
output at the high harmonics and the 
large amounts of driving power required. 
Although a triode frequency multiplier 
does not require neutralization because 
the grid and plate circuits are not tuned 
to the same frequency, neutralization 
can be used to reduce the amplitude of 
undesired frequency components in the 
plate-current waveform and thus in¬ 
crease the output at the desired har¬ 
monic frequency. 

Because of its smaller conduction 
angle, a frequency multiplier is more 
sensitive to small changes in excitation 
voltage and loading than an equivalent 
“straight-through” class C amplifier 
and, therefore, has poorer output 
regulation. From the excitation stand¬ 
point, this difficulty can be minimized 
by the use of beam power tubes or 
pentodes rather than triodes. Improved 
regulation can also be obtained by the 
use of tubes in parallel. Very good out¬ 
put regulation can be obtained in dou¬ 
bler service by the use of a “push-push” 
circuit such as that shown in Fig. 26. In 
this type of circuit, the grids are excited 
in push-pull so that the tubes conduct 
alternately on successive half-cycles of 


the excitation voltage. Because the plates 
are connected in parallel, two pulses of 
plate current flow in the common plate- 
tank circuit for each excitation cycle, 
doubling the power output and reducing 
the output impedance to one-half the 
value for one tube. 



Additional information on the char¬ 
acteristics of frequency multipliers and 
the efficiencies obtainable for various 
degrees of multiplication is given in the 
Power-Tube Circuit-Design Considera¬ 
tions Section. 

Oscillators 

RF power oscillators are usually 
class C amplifiers which obtain excita¬ 
tion from their own output circuits and 
employ either quartz crystals or induct¬ 
ance-capacitance tuned circuits as fre¬ 
quency-determining elements. Crystal- 
controlled oscillators can provide the 
highest degree of frequency stability, 
and are used in equipment which oper¬ 
ates entirely or predominantly on fixed 
frequencies or on fixed harmonically re¬ 
lated frequencies. In general, mechanical 
considerations make it impracticable to 
cut crystals for fundamental frequencies 
higher than about 20 megacycles per 
second. A technique known as “overtone 
operation,” however, permits crystals 
to be used for the control of oscillators 
operating at frequencies up to 100 mega¬ 
cycles per second and higher. Repre¬ 
sentative crystal oscillators are shown 
in the Circuits Section. 


25 



RCA Transmitting Tubes 


Inductance-capacitance frequency- 
determining elements are used for oscil¬ 
lators which must be capable of operating 
at any frequency within a specific band. 
They are also used for oscillators which 
must operate at frequencies above and 
below those for which crystals can be 
cut. The mechanical form of the LC 
tank and the type of oscillator circuit 
employed are usually determined by the 
operating frequencies involved. At the 
lower radio frequencies, well-designed 
electron-coupled oscillators employing 
conventional coils and tuning capacitors 
can provide stabilities comparable to 
those obtained in crystal oscillators. 
When followed by suitable frequency- 
multiplier stages, such oscillators can be 
used to control equipment operating at 
frequencies up to about 30 megacycles 
per second. Tuned-line oscillators of the 
type shown in the Circuits Section are 
usually employed in very-high-frequency 
(vhf) equipment. Ultra-high-frequency 
(uhf) oscillators usually require the use 
of coaxial- or cavity-type circuits as fre¬ 
quency-determining elements. 

Circuit Configuration 

The amplifier applications discussed 
in this chapter have been illustrated by 
“grid-drive” circuits of the type shown 
in Fig. 16. In this type of circuit, the 
grid is employed as the “drive” elec¬ 
trode, the plate as the “output” elec¬ 
trode, and the cathode as the “ground” 
or reference electrode common to the 
input and output circuits of the tube. 

As mentioned previously, a grid- 
drive triode rf amplifier must be neu¬ 
tralized to cancel the regenerative feed¬ 
back which takes place through the grid- 
plate capacitance of the tube. Neutrali¬ 
zation, however, becomes less effective 
and more difficult to achieve as the 
operating frequency is increased because 
of unavoidable resonance effects in the 
components of the neutralizing circuit. 
These effects alter the phase of the neu¬ 
tralizing voltage and, in most cases, 
make it impossible to obtain neutraliza¬ 
tion at frequencies of more than a few 
hundred megacycles. Although multi¬ 
grid tubes capable of operating as grid- 
drive uhf amplifiers are available, tri- 
odes are generally preferable for uhf 
service because of their lower noise and 


shorter electron-transit time, and be¬ 
cause their simpler electrode structures 
and power-supply requirements make 
them more readily adaptable to instal¬ 
lation in coaxial and cavity-type uhf 
tank-circuit components. 

In many cases, this difficulty may 
be overcome by the use of “cathode- 
drive” circuits such as that shown in 
Fig. 27. In this method of operation, the 
cathode is the “drive” electrode and the 
grid is the “ground” electrode common 
to the input and output circuits. The 
grid thus acts as an electrostatic shield 
between the input and output terminals, 



and reduces internal feedback in the 
same manner and to approximately the 
same degree as the screen grid (grid 
No.2) of a multigrid tube. 

A cathode-drive amplifier requires 
more driving power than a grid-drive 
amplifier because its input is shunted 
not only by the grid-cathode capacitance 
but also by the plate resistance, r p , and 
load resistance, R L , in series. This addi¬ 
tional power is not wasted, however, but 
is added to the output because the driv¬ 
ing voltage and plate-supply voltage are 
effectively in series across the load. The 
input of a cathode-drive amplifier is also 
shunted by the heater-cathode capaci¬ 
tance or by the capacitance to ground of 
the filament-supply circuit. This capaci¬ 
tance, however, may be neutralized by 
the use of suitable rf chokes in the heater 
or filament circuit. 

A “cathode follower,” shown in 
Fig. 28, is a grid-drive amplifier in which 
the cathode is used as the output elec¬ 
trode and the plate as the ground or 
common terminal of the input and out¬ 
put circuits. Because the grid-cathode 
capacitance of the tube does not shunt 
the driving circuit, the cathode follower 
has higher input impedance than a con¬ 
ventional grid-drive amplifier and, con- 


26 



Poiter-Tube Application's 



Pi K . 23 

sequently, requires less driving power 
for the same power output. The output 
impedance, which is composed of the ex¬ 


ternal cathode resistance, R*, and tin 
plate resistance, r„, of the tube in paral 
lei, can be made as low as desired by the 
use of a suitable cathode resistor. Be¬ 
cause the driving voltage and output are 
both developed across R*, the voltage 
gain cannot exceed unity. Substantial 
power gains can be achieved, however, 
by the transformation from a high to a 
low impedance. 

Because the voltage gain of a cath¬ 
ode follower is always less than unity, 
tliis type of amplifier cannot oscillate 
and, therefore, does not require neu¬ 
tralization, regardless of the operating 
frequency. 
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The performance of a power tube 
depends not only on the conditions un¬ 
der which the tube is operated but also 
on the design of the associated circuits. 

Proper circuit design assures eco¬ 
nomical and effective use of tubes and 
other components, simplifies equipment 
adjustment, provides for stable opera¬ 
tion, thereby minimizing the likelihood 
of interference with other services, and 
provides a substantial measure of pro¬ 
tection for the equipment, as well as 
greater personal safety. 

In the production of moderate to 
large amounts of power at audio or radio 
frequencies, a signal or voltage having 
suitable characteristics is usually gen¬ 
erated at a low power level. This signal 
is then amplified in one or more stages 
until the desired power level is achieved. 
In rf equipment, one or more amplifier 
stages may also be used to modify some 
characteristic of the signal, such as fre¬ 
quency, phase, or instantaneous ampli- 
tude.Consequently.the individual stages 
usually operate under substantially dif¬ 
ferent conditions. Power-tube equip¬ 
ment, therefore, is designed one stage 
at a time, the usual procedure being to 
start with the output stage and work 
backward through preceding stages to 
the oscillator or input stage of the 
equipment. The design of a stage in¬ 
volves selection of the most suitable 
tube type; design of input and output 
coupling circuits; design of power-sup¬ 
ply circuits; design of circuits for con¬ 
trolling gain or power output, or for 
varying the instantaneous amplitude, 
frequency, or phase of the output signal; 
and provision of means for stabilization 
against self-oscillation or other condi¬ 
tions which may result in interference, 
unauthorized radiations, distortion, or 
other undesirable effects. 

In af equipment, all stages usually 
operate into non-resonant loads and 
have substantially the same frequency- 
response characteristics. The dc input 
to the tubes is constant, and power out¬ 
put is controlled by attenuation of the 
signal at a relatively low-level point in 
the system and/or by the use of remote- 


cutoff tubes. Input, interstage, and out¬ 
put coupling is fixed, and control of 
over-all frequency response, where re¬ 
quired, is usually accomplished by fixed 
or adjustable filters in one or more 
stages. Stabilization seldom involves 
procedures other than those necessary 
to prevent self-oscillation or minimize 
distortion. 

In rf power-tube equipment, all 
stages usually operate into resonant 
loads. In a transmitter, individual stages 
may operate at different frequencies and, 
in many cases, each stage must also he 
capable of operating at any frequency 
within one or more bands. The power 
output of an rf stage is controlled by ad¬ 
justment of the dc input, rf excitation, 
and loading. In transmitters, considera¬ 
tion must also be given to the design of 
“keying” or modulating circuits. Be¬ 
cause the input and output impedances 
of rf amplifier stages vary considerably 
with changes in operating frequency, ex¬ 
citation, and loading, interstage and 
output coupling circuits are generally 
made adjustable. 

Stabilization of rf equipment usually 
involves the elimination not only of self¬ 
oscillation, but also of undesired har¬ 
monics, and may also involve the isola¬ 
tion and elimination of parasitic oscilla¬ 
tions in circuit components and wiring. 

Tube Selection 

The selection of the most suitable 
tube type for a particular application 
depends to a large extent upon the type 
of primary power available and the de¬ 
sired power sensitivity. Tubes having 
the same filament voltage or current 
ratings should be used throughout the 
equipment wherever possible to simplify 
power-^upply requirements. Driving- 
power requirements vary widely with 
application, operating frequency, type 
of circuit employed, and other factors. 
Because of its importance in circuit de¬ 
sign, driving power is discussed at 
greater length later in this section. Me¬ 
chanical considerations such as equip¬ 
ment space limitations, layout, and ven¬ 
tilation, as well as economic considcra- 
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tions, also affect tube selection. 

An initial selection of types having 
suitable filament-voltage, plate-voltage, 
plate-input, and plate-dissipation rat¬ 
ings for a particular application can be 
made from the power-tube selection 
guides in the Application Tables Section. 
The final selection is then made by com¬ 
parison of the technical data for the in¬ 
dividual types. 

In the selection of a tube for use as 
an unmodulated rf amplifier, frequency 
multiplier, or oscillator, the maximum 
plate-input and plate-dissipation ratings 
and the relative plate-circuit efficiency 
of the tube at the highest frequency at 
which the equipment is to operate must 
be considered. When ability to change 
frequency quickly is an important con¬ 
sideration in the design of a transmitter, 
it is desirable to select types which re¬ 
quire few or relatively minor changes in 
operating conditions with changes in 
frequency. In this respect beam power 
tubes and other multigrid types are 
generally superior to triodes. 

Additional factors which must be 
considered in the selection of tubes for 
use as modulated rf amplifiers depend 
on the type and degree of modulation to 
be employed.These factors are discussed 
in the Power-Tube Applications Section 
and in the Technical Data Section. 

Multiple-Tube Stages 

Most satisfactory operation of 
parallel, push-pull, or push-pull-parallel 
stages is obtained when the plate cur¬ 
rents of the individual tubes are equal. 
Equalization of average plate currents 
minimizes the danger of excessive plate 
dissipation in one or more tubes, partic¬ 
ularly in stages which obtain bias from a 
common fixed supply or a common grid 
resistor. Equalization of zero-signal plate 
currents in push-pull af amplifier stages 
substantially aids the cancellation of 
even-order harmonic distortion. For 
complete cancellation of even-order har¬ 
monics, the plate-current excursions in 
the two sides of a push-pull stage must 
also be equal. This type of equalization 
(dynamic balance) is difficult to achieve, 
however, because of the large number of 
tube and circuit variables involved. 

Zero-signal or average plate cur¬ 
rents in multiple-tube stages are most 


easily equalized by means of individual 
grid-bias adjustments. The particular 
method used in any case depends on the 
type of cathode employed in the tubes 
and on the circuit configuration. Two 
methods in general use are shown in 
Fig. 29. 

Multiple-tube stages employing 
beam power tubes and other multigrid 




types should be provided with individ¬ 
ual adjustments for screen-grid (grid- 
No.2) voltage as well as for control-grid 
(grid-No.l) bias. Such adjustments make 
it possible to avoid excessive screen-grid 
dissipation in individual tubes and are 
frequently of considerable aid in obtain¬ 
ing plate-current equalization. 

AF Power Amplifiers 

Class A af power amplifiers do 
not normally draw grid current or re¬ 
quire driving power. Furthermore, they 
draw substantially constant plate and 
screen-grid currents and, therefore, can 
employ simple cathode-resistor (self) 
bias. After the most suitable tube type 
has been selected and the tube operating 
conditions determined, the principal 
considerations in the design of a class 
A amplifier are: (1) the selection of a 
driver capable of supplying the required 
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peak driving voltage; (2) the selection 
of input and output coupling devices 
having the desired frequency and im¬ 
pedance characteristics; (3) the selection 
of bypassing and decoupling components 
necessary to minimize hum, assure sta¬ 
bility, or improve the over-all frequency 
response. 

For this class of amplifier, the driver 
may be a class A voltage amplifier and 
the input-coupling device a simple re¬ 
sistance-capacitance network. Resist¬ 
ance-capacitance coupling provides good 
frequency-response characteristics eco¬ 
nomically and permits the use of simple 


class ABi af power amplifiers are sub¬ 
stantially the same as those for class A 
amplifiers, except that special considera¬ 
tion must be given to the characteristics 
of plate and screen-grid (grid-No.2) sup¬ 
ply circuits, and to the method used for 
obtaining grid bias. Because the average 
plate and screen-grid currents of a class 
ABi amplifier vary with the amplitude 
of the driving signal, serious distortion 
and inadequate power output may re¬ 
sult on large input signals unless plate 
and screen-grid supply voltages are well 
regulated and the bias is extremely sta¬ 
ble. For optimum performance, plate- 


CLASS A POWER 



phase-inverter circuits for driving push- 
pull stages. Transformer coupling can 
also be used between the driver and the 
class A power amplifier. Interstage trans¬ 
formers having wide frequency response 
are relatively expensive, however, and 
are seldom used unless a substantial 
voltage step-up must be obtained be¬ 
tween driver and class A power amplifier. 

Plate- and screen-grid-supply cir¬ 
cuits for single-ended class A power am¬ 
plifiers must be well filtered to minimize 
hum and undesired coupling with other 
stages in the equipment. These circuits, 
as well as the cathode-bias resistor, must 
also be adequately bypassed to the cath¬ 
ode at the lowest frequency to be repro¬ 
duced to assure full output from a single- 
ended stage. When particularly good 
response at low audio frequencies is re¬ 
quired in a single-ended stage, it may be 
necessary to use parallel feed, as shown 
in Fig. 30, to eliminate unbalanced dc 
from the output transformer and the 
driver transformer. 

Circuit-design considerations for 


supply regulation should be within 10 
per cent, screen-grid-supply regulation 
within 5 per cent, and grid-bias-supply 
regulation within 3 per cent. 

Class B and class AB2 af power 
amplifiers normally draw grid current 
on large input signals and, therefore, re¬ 
quire appreciable driving power. Power 
output, frequency response, and har¬ 
monic distortion are critically dependent 
on the circuit constants employed in the 
amplifier and in the driving circuit. Con¬ 
sequently, the design of a class B or class 
ABj amplifier involves the design of a 
complete system, including the driver 
stage, the interstage coupling circuit, 
the output (class B or ciass AB 2 ) stage, 
and the power-supply and bias circuits 
for both stages. 

The driver must be capable of sup¬ 
plying both the signal power required to 
drive the class B or class AB 2 stage to 
full output and the power lost in the 
interstage coupling circuit. 

The driving circuit must also have 
very good regulation characteristics be- 
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cause the input impedance of a class B 
stage varies from a very high value on 
small input signals (open-circuit value 
when no grid current is drawn) to a very 
low value on large input signals (when 
maximum grid current is drawn). Con¬ 
sequently, it is usually necessary to use 
an amplifier having very low output im¬ 
pedance as the driver, and an efficient 
transformer as the interstage coupling 
device. For minimum over-all harmonic 
distortion, the driver should be a push- 
pull class A or class ABt amplifier. If 
the driver stage uses triodes, it may be 
operated into a load impedance higher 
than that normally used for the tube 
type employed to minimize distortion 
at some reduction of available output 
power. 

The interstage or “driver” trans¬ 
former must provide the proper load for 
the driver under maximum-drive condi¬ 
tions ( i.e ., when the input impedance of 
the output stage is minimum) and, there¬ 
fore, is usually designed as a step-down 
transformer. The step-down ratio re¬ 
quired will depend on the specific tube 
types used in the driver and output 
stages, the load resistance used for the 
output stage, the peak power efficiency 
of the driver transformer, and the amount 
of harmonic distortion that can be 
tolerated in the output. 

The driver transformer must also 
have the desired frequency-response 
characteristics when operated into a 
very high load impedance (or even an 
open circuit) such as that presented by 
the grid circuit of the class B or class 
AB 2 stage on very small driving signals. 
To assure good response at the higher 
audio frequencies, the transformer must 
also be designed to have low leakage re¬ 
actance. In addition, the resistance of 
the secondary windings must be kept 
low to minimize dc voltage drops which 
might affect the operating bias during 
grid-current flow. 

For maximum power output and 
minimum harmonic distortion, the op¬ 
erating point of a class B or class AB 2 
amplifier must not be affected by the 
normal variations in average plate, 
screen-grid, and control-grid currents. 
Consequently, bias must be obtained 
from a separate fixed supply, such as a 
battery or a rectifier having very low in¬ 


ternal resistance, and plate and screen- 
grid supplies must have exceptionally 
good regulation characteristics. For op¬ 
timum performance, plate-supply regula¬ 
tion for class B and class AB 2 amplifiers 
should be within 5 per cent, and screen- 
grid-supply and grid-bias-supply regu¬ 
lation should be within 3 per cent. 

Output transformers for class B and 
class AB 2 amplifiers should have low- 
resistance windings to minimize power 
losses at the large plate currents which 
flow under maximum-signal conditions. 
They should also have very low leakage 
inductance to assure good response at 
the higher audio frequencies and to min¬ 
imize the danger of parasitic oscillations 
and “ringing.” 

Modulators 

An af power amplifier used to modu¬ 
late a class C rf amplifier must be capa¬ 
ble of delivering an undistorted power 
output equal to one-half the average 
power in the modulated circuit to per¬ 
mit 100-per-cent modulation. In addi¬ 
tion, the modulation transformer must 
convert the equivalent resistance of the 
modulated circuit into the proper plate¬ 
load resistance for the modulator stage. 

The average power, Wa, in watts in 
the modulated circuit is equal to El, and 
the effective resistance, R 2 , is equal to 
E/I, where E is the dc potential across 
the modulated circuit in volts and I is 
the total direct current in amperes. The 
proper turns ratio (primary to second¬ 
ary), Ni/N 2 , for the modulation trans¬ 
former is then given by 

N_i _ (rT 

N 2 \ R, 

where R ( is the effective plate (or plate- 
to-plate) load resistance required for the 
af amplifier and R> is the effective re¬ 
sistance of the modulated circuit in ohms. 
Example (1): Determine the amount 
of af power, Wo, required for 100-per- 
cent plate modulation of push-pull class 
C 812-A triodes operating under ICAS 
conditions. (Values are given in the tech¬ 
nical data for the 812-A under Plate- 
Modulated RF Power Amplifier—Class 
C Telephony, Typical Operation.) 

™ W a (1250) (2X0.140) 

W 0 =—=- - -- = 175 watts. 
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This amount of af power can be obtained 
from a push-pull 811-A class B amplifier 
operating under CCS conditions at a dc 
plate potential of 750 volts. (Values are 
given in the technical data for the 811-A 
under AF Power Amplifier and Modu¬ 
lator-Class B, Typical Operation.) The 
effective plate-to-plate load resistance 
required for the 811-A’s is 5100 ohms. 
The equivalent resistance of the 812-A 
plate circuit is 


Ra — 


1250 

2 X 0.140 


= 4464 


or approximately 4500 ohms. 

Consequently, the turns ratio (pri¬ 
mary to secondary) required for the 
modulation transformer is 


Nt 

Nj 


5100 

4500 


1.1 

1 


(approx.) 


Example (2): Determine the amount of 
af power, Wo, required for 100-per-cent 
simultaneous plate and screen-grid mod¬ 
ulation of a single 813 class C amplifier 
operating under ICAS conditions. (Val¬ 
ues are given in the technical data for 
the 813 under Plate-Modulated RF 
Power Amplifier—Class C Telephony, 
Typical Operation.) Screen-grid voltage 
for the 813 is obtained through a series 
voltage-dropping resistor from the plate 
supply, as shown in Fig. 24(c). 



(2000) (0.200+0.040) 
2 


240watts 


This amount of power can be obtained 
from a push-pull 811-A class B amplifier 
operating under ICAS conditions at a dc 
plate potential of 1000 volts. (Values are 
given in the technical data for the 811-A 
under AF Power Amplifier and Modu¬ 
lator-Class B, Typical Operation.) The 
effective plate-to-plate load required for 
the 811-A’s is 7400 ohms. The equiva¬ 
lent resistance of the 813 plate and screen- 
grid circuit is 


Ro = 


2000 


r=8333 


0.200+0.040 
or approximately 8400 ohms. 

Consequently, the turns ratio (pri¬ 
mary to secondary) required for the 


modulation transformer is 


N 

N 2 


(approx.) 

8400 1 


In the design of af power amplifiers 
for modulator service, consideration 


should also be given to the magnetizing 
effect of the unbalanced dc current flow¬ 
ing in the secondary windings of the 
modulation transformer. If this current 
is large enough to cause a decrease in 
low-frequency response, a suitable block¬ 
ing capacitor and af choke should be 
used to isolate the unbalanced dc cur¬ 
rent from the secondary winding. 

RF Power Amplifiers 

Class B and class C rf power am¬ 
plifiers normally operate into reso¬ 
nant load circuits which can be designed 
to filter out undesired harmonics of any 
order. Consequently, push-pull circuits 
do not have to be used to minimize even- 
order harmonics. Push-pull operation is 
sometimes used for “straight-through” 
class B and class C amplifier stages, how¬ 
ever, as a means of obtaining increased 
output or improved operation at the 
higher radio frequencies. It is also used 
in frequency-multiplier service as a 
means of emphasizing odd-order har¬ 
monic frequencies. 

Linear RF Power Amplifiers 

For single-sideband suppressed- 
carrier (SSB) operation, only one side¬ 
band is transmitted, and the carrier is 
suppressed to the point of nonexistence, 
as shown in Fig. 31. In an SSB transmit- 
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ter, the signal to be transmitted is usually 
generated at a low frequency, converted 
to the transmitted frequency in one or 
more stages of frequency conversion, 
and amplified to the desired power level 
by linear rf power amplifiers. An SSB re¬ 
ceiver performs similar functions in the 
inverse order and, except for the demod¬ 
ulating stage, does not differ significantly 
from the conventional superheterodyne 
communications receiver. 

The generation of SSB signals is 
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simplified by use of a low-level stage 
called an exciter , which amplifies the sig¬ 
nal to the level necessary to drive the 
power amplifiers of the system. The 
driving power required is usually small 
because high-gain beam power tubes are 
used in most power amplifiers. This driv¬ 
ing power, which may be as small as a 
fraction of a watt, can be easily obtained 
with receiving-type tubes; however, in 
the special case of zero-bias cathode- 
driven power amplifiers, drive require¬ 
ments are substantially higher. 

Single-sideband transmission re¬ 
quires the use of linear rf power ampli¬ 
fiers because the amplitude and phase 
relationships of the sideband components 
of the signal must be faithfully main¬ 
tained. The required fidelity may be 
achieved by choosing a power amplifier 
tube having a linear transfer character¬ 
istic, using feedback circuits to enhance 
the linearity of the stage, and operating 
the power-amplifier tube at almost class 
A operation, within plate dissipation rat¬ 
ings. High efficiency, however, is best 
achieved by operation at close to class 
B conditions. These conflicting demands 
require a compromise between linearity 
and efficiency. 

Linear rf power tubes should be 
capable of high gain and high plate dis¬ 
sipation. High gain permits the use of 
receiving-type tubes in the exciter stage 
and enhances reliability by reducing the 
number of stages necessary to achieve a 
specified power level. Power-conversion 
efficiency must also be considered, but 
compromise with linearity should be 
made only after satisfactory distortion 
levels have been achieved. 

The classes of operation suitable for 
linear rf power amplifiers include: class 
A, class ABj, class AB>, class B with 
bias, and class B with zero bias. Class A 
operation is the most linear, but is also 
theleastefficient. Applicationis generally 
limited to low-power-level amplification. 
Class AB, is the best compromise of 
linearity, efficiency, and gain, except for 
the special cases noted for the other classes 
of operation. In special cases, beam power 
tubes are operated as class AB 2 ampli¬ 
fiers when the power level must be main¬ 
tained at the expense of linearity; under 
similar conditions, low- and medium- 
mu triodes are operated at class B with 


bias. For high-mu triodes, operation as 
class B with zero bias provides circuit 
simplicity, good linearity, and efficiency, 
but has poor gain and requires high driv¬ 
ing power. 

Driving Power 

One of the most important con¬ 
siderations in the design of a class B or 
class C rf power-amplifier stage is the 
provision of adequate driving power. 
The data for most newer tube types lists 
“typical” driver-power output, which 
represents circuit and tube losses. This 
value is the actual power measured at 
the input to the grid-No.l circuit and, 
therefore, changes as the stated condi¬ 
tions change. The “typical” driving 
power listed in the data for many older 
types indicates only the signal power 
dissipated in the internal grid-cathode 
circuit of the tube and in the resistance 
of the bias circuit. These figures do not 
normally include driving power that 
may be lost in tube sockets or in the 
components and wiring of driving cir¬ 
cuits, or tube losses due to electron- 
transit-time phenomena, internal lead 
impedances, or other factors. 

The driver stage must be capable 
of delivering sufficient signal power to 
supply all the tube and circuit losses. 
Although these losses vary with fre¬ 
quency, tube operating conditions, cir¬ 
cuit configuration, and the components 
and layout of the circuit, they can be 
estimated with reasonable accuracy for 
“straight-through” amplifiers. At fre¬ 
quencies up to about 30 megacycles per 
second, total tube and circuit losses are 
approximately twice the driving-power 
figures given in the tube data. At higher 
frequencies, electron-transit-time losses 
and other tube and circuit losses increase 
so rapidly that it is generally necessary 
to use a driver stage capable of supply¬ 
ing 3 to 10 times the driving power 
shown in the tube data. 

The driving power available for a 
class C amplifier or frequency multiplier 
should be sufficient to permit saturation 
of the driven tube, i.e., a substantial in¬ 
crease or decrease in driving power 
should produce no appreciable change 
in the output of the driven stage. This 
consideration is particularly important 
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when driving power is obtained from a 
series of frequency-multiplier stages be¬ 
cause such stages have much poorer out¬ 
put regulation than “straight-through” 
amplifiers. Care must be used, however, 
to assure that the maximum current or 
input ratings of the driven tube are not 
exceeded. 

Because the average plate and 
screen-grid (grid-No.2) currents drawn 
by a properly excited class B or class C 
rf amplifier remain substantially con¬ 
stant, regulation of plate and screen- 
grid supplies is not necessary. A plate 
supply for a class C stage, however, 
should be capable of supplying very high 
peak currents, particularly when the 
stage is operated as a frequency multi¬ 
plier. 

In cathode-drive circuits, driver- 
power output and the developed rf power 


Grid-Bias Considerations 

Because class B rf amplifiers are 
used almost exclusively as output ampli¬ 
fiers in radiotelephone transmitters em¬ 
ploying low-level amplitude modulation, 
they must have extremely linear charac¬ 
teristics to avoid distortion of the modu¬ 
lated signals. These amplifiers are not 
biased to cutoff but to a value deter¬ 
mined by the amplitude of the unmodu¬ 
lated rf driving signal, and their opera¬ 
tion is usually limited to a relatively 
narrow region of the characteristic. Bias 
must usually be obtained from a sepa¬ 
rate fixed supply, such as a battery or a 
rectifier, having very good output regu¬ 
lation.(Self-bias obtained from a heavily 
bypassed cathode resistor can be used 
for certain beam power tubes.) Both the 
bias and the maximum amplitude of the 
driving signal must be readjusted if the 





output act in series to supply the load 
circuit. If the driving voltage and grid- 
No.l current are increased, the output 
invariably increases. Such is not the case 
in a grid-drive circuit, in which a satu¬ 
ration effect occurs; i.e., above a certain 
value of driving voltage and current, 
the output increases very slowly and may 
even decrease. Therefore, a cathode- 
drive stage should not be driven near 
saturation because the maximum grid- 
No.2 input may be exceeded. 

During the tuning of a cathode-drive 
rf amplifier, variations in the load on 
the output stage produce corresponding 
variations in theload on the driving stage. 
This effect is indicated by a simultaneous 
increase in the plate currents of both the 
output and driving stages. 


plate voltage is changed. 

Fig. 32 illustrates the use of fixed 
bias in rf stages having various circuit 
configurations.The battery symbol indi¬ 
cates any dc source capable of supplying 
the required voltage and having good 
regulation. The rf chokes and bypass 
capacitors are used to exclude the rf grid 
voltage from the bias supply. When a 
tuned grid circuit is used, as shown in 
Fig. (32c), the rf choke usually is not re¬ 
quired, and in some cases may even be 
detrimental to the operation of the stage. 
The use of the wrong value of rf choke 
in the grid circuit of an rf amplifier may 
result in parasitic oscillations, especially 
when a similar choke is used in the plate 
circuit. 

Batteries, rectifiers, or other dc 
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sources having high internal resistance 
should not be used as fixed-bias supplies. 
If such devices are used, the normal flow 
of grid current may charge the batteries 
to voltages greater than their rated val¬ 
ues, or may increase the voltage drop in 
the rectifier bleeder. The resulting in¬ 
crease in total operating bias may cause 
a substantial reduction in the power out¬ 
put of the stage. 

Class C amplifiers generally use gritl- 
resislor bias obtained by grid rectifica¬ 
tion of the driving signal because large 
bias voltages are required (approxi¬ 
mately twice cutoff value, or more). 

The value required for the grid re¬ 
sistor (in ohms) is equal to the negative 
grid bias (in volts) divided by the dc grid 
current (in amperes). If the dc grid cur¬ 
rent of two tubes in parallel or push-pull 
flows through a common grid resistor, 
the value of the resistor is one half that 
for a single tube. Typical class C ampli¬ 
fier stages using grid-resistor bias are 
shown in the Circuits Section. 

Although grid-resistor bias is eco¬ 
nomical as regards supply requirements 
and circuit components, and adjusts it¬ 
self automatically to the amplitude of 
the driving signal, it provides protection 
only when adequate excitation is applied 
to the stage. Consequently, class C am¬ 
plifiers should generally be supplied with 
sufficient fixed or self bias to limit the 
zero-signal plate and screen-grid cur¬ 
rents to safe values in the event that ex¬ 
citation fails or is accidentally removed. 

The value required for a self-bias 
cathode resistor (in ohms) is equal to the 
required self-bias voltage (in volts) di¬ 
vided by the total cathode current (in 
amperes). In a triode, the total cathode 
current is the sum of the dc plate cur¬ 
rent and dc grid current. In a beam power 
tube or tetrode, dc screen-grid (grid- 
No.2) current must be included in the 
cathode current. In a pentode having an 
independent suppressor grid (grid No.3), 
any current drawn by the suppressor 
grid must also be included. 

Plate-modulated class C amplifiers 
are usually operated with higher grid- 
bias voltages than unmodulated ampli¬ 
fiers because a linear modulation char¬ 
acteristic usually requires the bias to 
vary with the modulaing voltage, and 
this variation is easier to obtain if it is 


not too large a fraction of the total bias. 
It is usually necessary to use a combina¬ 
tion of fixed and grid-resistor bias to 
provide the desired variation in bias volt¬ 
age. The grid resistor should not be by¬ 
passed for audio frequencies. 

Grid bias for grid-modulated class C 
amplifiers must be extremely stable to 
avoid distortion of the modulated car¬ 
rier and excessive dissipation. Conse¬ 
quently, bias should be obtained from a 
fixed supply having very good regula¬ 
tion characteristics, and not from a grid 
resistor or cathode resistor. 

Grid bias for screen-grid or suppres¬ 
sor-grid modulated rf amplifiers is not 
particularly critical and may be obtained 
by any of the methods described above. 
Cathode-bias resistors used in such am¬ 
plifiers, however, should be bypassed for 
the lowest modulating frequency as well 
as for rf. 

Highly stable fixed-bias voltages can 
be obtained from electronically regulated 
bias supplies or by the use of voltage- 
regulator tubes in place of a load resistor 
in the output of a bias rectifier. Voltage 
regulator tubes having regulated-volt¬ 
age ratings between approximately 75 
and 150 volts are available. When regu¬ 
lated fixed-bias potentials greater than 
150 volts are required, tubes having suit¬ 
able voltage ratings and similar current 
ratings may be connected in series. When 
it is necessary to accommodate larger 
currents than can be safely handled by a 
single regulator tube, types having the 
same voltage rating can be connected in 
parallel. In parallel arrangements, a re¬ 
sistor having a value of approximately 
100 ohms must be connected in series 
with each tube to assure equal division 
of the total load current. Examples of 
the use of voltage-regulator tubes are 
shown in Fig. 33. 

Frequency Multipliers 

The principal considerations in the 
design of frequency multipliers are the 
choice of suitable tube types and the de¬ 
termination of operating conditions 
which will provide maximum power out¬ 
put at the desired harmonic. 

For a fixed value of peak plate cur¬ 
rent, the harmonic output of a class C 
amplifier increases at first as the width 
of the plate-current pulse is decreased, 
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but then begins to decrease as the pulse 
width is decreased still further. There is 
a value of conduction angle, therefore, 
at which the ratio of any harmonic com¬ 
ponents to the peak value of the plate- 
current pulse is a maximum. These maxi¬ 
ma occur at conduction angles of about 
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Fig. 33 


120 degrees for frequency doublers, 80 
degrees for triplers, and 60 degrees for 
quadruples. 

Because the use of small conduc¬ 
tion angles usually requires the use of 
large values of negative bias, power out¬ 
put and plate-circuit efficiency at the 
higher harmonics are limited by the grid- 


bias rating of the tube, as well as by the 
peak-emission capabilities of the cath¬ 
ode. The over-all efficiencies obtainable 
in frequency-multiplier service are also 
limited by driving-power requirements, 
which increase as the square of the grid- 
driving voltage. Tube types for use in 
frequency-multiplier stages should have 
high-wattage filaments or cathodes capa¬ 
ble of supplying the very high peak-emis¬ 
sion currents required, and high trans¬ 
conductance or high amplification fac¬ 
tors to provide high power sensitivity. 

Oscillators 

The principal consideration in the 
design of an oscillator is usually fre¬ 
quency stability, rather than high effi¬ 
ciency or high power output. The fre¬ 
quency stability of an oscillator is de¬ 
termined partly by the mechanical char¬ 
acteristics of a crystal or an inductance- 
capacitance tuned circuit, and partly by 
the conditions under which the tube is 
operated. 

It is usually necessary to employ 
one or more of the following measures 
to obtain a high degree of frequency 
stability: 

(1) Minimize mechanical vibration 
and variations in ambient temperature 
which might alter the characteristics of 
the frequency-determining crystal or 
tuned circuit. 

(2) Limit the amplitude of oscilla¬ 
tion to minimize internal heating in the 
frequency-determining crystal or tuned 
circuit which might alter its character¬ 
istics. 

(3) Minimize variations in supply 
voltages by the use of regulated plate 
and screen-grid (grid-No.2) supplies. 

(4) Minimize variations in loading, 
or isolate the oscillator from a varying 
loadbymeans of a “buffer” stage (usually 
a class A or class ABi amplifier). 

(5) Use special components or cir¬ 
cuit arrangements to compensate for 
variations in temperature, load, or sup¬ 
ply voltage. 

The frequency stability of a crystal 
oscillator is determined principally by 
the temperature coefficient and mount¬ 
ing of the crystal, and only to a limited 
extent by tube operating conditions and 
loading. Consequently, it is not usually 
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necessary to use regulated plate and 
screen supplies for such oscillators, or 
to isolate them from varying loads by 
means of buffer stages. When extremely 
high stability is required, however, ( e.g ., 
in frequency standards and commercial 
transmitters), it is usually necessary to 
employ all of the stabilizing measures 
described above and to maintain the 
crystal at a constant temperature in a 
thermostatically controlled oven. 

Crystals, particularly those which 
are ground, “grown,” or otherwise di¬ 
mensioned for the higher radio frequen¬ 
cies, are extremely fragile and may be 
destroyed by overloading or the use of 
excessive feedback. Triodes used in crys¬ 
tal oscillators should, therefore, be low- 
power types, or be operated at substan¬ 
tially reduced plate voltages to minimize 
crystal loading and limit the amplitude 
of oscillation. Beam power tubes, pen¬ 
todes, and tetrodes cause relatively little 
crystal loading because of their small 
driving-power requirements, and pro¬ 
vide limited feedback even when oper¬ 
ated at full plate voltage because of their 
internal shielding. Consequently, these 
types are especially suitable for use in 
crystal oscillators. They can also deliver 
substantially higher power outputs than 
triodes of comparable size, and thus per¬ 
mit the use of fewer stages in achieving 
a desired final power output. 

When multigrid tubes having very 
good internal shielding are used in crys¬ 
tal-oscillator circuits, it may be neces¬ 
sary to use external capacitive feedback 
to obtain oscillation. This feedback may 
be provided by a small adjustable capa¬ 
citor (usually not more than 2 or 3 micro¬ 
microfarads) connected between the grid- 
No.l terminal and the plate terminal of 
the tube. Under no circumstances should 
the external feedback capacitance be 
larger than necessary for oscillation, be¬ 
cause even small excess values may pro¬ 
vide sufficient feedback to destroy the 
crystal. 

To obtain good frequency stability 
in a variable-frequency oscillator, it is 
usually necessary to use all the stabiliz¬ 
ing measures described above. It is par¬ 
ticularly important to employ good com¬ 
ponents and sturdy mechanical construc¬ 
tion, and generally desirable to enclose 
the entire oscillator tank circuit in a 


heavy metal shield having good thermal 
stability. Good isolation from load varia¬ 
tions can be obtained without a buffer 
stage by the use of an electron-coupled 
circuit. In this type of oscillator circuit, 
the control grid (grid No.l) and screen 
grid (grid No.2) of a multigrid tube are 
the actual oscillator terminals, the screen 
grid acting as the anode. Power output 
is taken from the plate circuit, which is 
coupled to the oscillator only by the in¬ 
ternal electron stream. 

Crystal oscillators and variable-fre¬ 
quency oscillators can also be used as 
harmonic generators and frequency mul¬ 
tipliers. Electron-coupled oscillators are 
particularly suitable for use as frequency 
multipliers because selection of desired 
harmonics can be accomplished in the 
plate circuit without affecting the oscil¬ 
lator frequency. 

Parallel-Tuned Tank Circuits 

The performance of an rf power am¬ 
plifier, frequency multiplier, or oscillator 
is critically dependent on the character¬ 
istics of the circuit which forms its plate 
load. The characteristics of the load cir¬ 
cuit affect the power output, harmonic 
output, plate dissipation, and driving- 
power requirements of the stage. 

The plate-circuit load of a class B 
or class C rf amplifier is usually a paral¬ 
lel-tuned resonant tank of the type shown 
schematically in Fig. 34. The resonant 


L 


PLATE 
SUPPLY 
VOLTAGE. 

frequency, f, of such a circuit in mega¬ 
cycles per second is given by 

. iol_ 

2-nVLC (1) 

where L is inductance in microhenries, 
andC is capacitance in micromicrofarads. 

This expression shows that the reso¬ 
nant frequency varies inversely as the 
square root of the product LC. Doubling 
both L and C halves the resonant fre¬ 
quency. For any given frequency, f, the 
product of L and C is a constant. 
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Except in circuits operating at ultra- 
high and higher frequencies, L is usually 
“lumped” or concentrated in a coil or 
specially formed conductor, and C is a 
combination of lumped and distributed 
capacitance. The lumped capacitance 
component is usually a variable capaci¬ 
tor, and the distributed component is 
composed of the self-capacitance of the 
tank, tube capacitances, and the stray 
capacitance of the circuit. Consequently, 
distributed capacitance should always 
be taken into account, particularly in 
calculations for the higher radio frequen¬ 
cies, at which it is usually either the 
principal component or the entire tank 
capacitance. 

The plate-tank circuit of a class B 
or class C rf amplifier must resonate at 
the desired output frequency, and must 
also convert relatively short, unidirec¬ 
tional pulses of plate current into com¬ 
plete oscillations at this frequency. In 
other words, it must act as an electrical 
“flywheel.” The plate tank must also 
have sufficient impedance at resonance 
to limit the no-load plate current of the 
stage to a safe value. 

The effectiveness of a tank circuit’s 
flywheel action is indicated by the ratio 
of the“wattless”power (in volt-amperes) 
developed in the tank to the actual power 
(in watts) delivered by the tube. This 
ratio is known as the “operating Q” of 
the tank, and is proportional to the tank 
capacitance. Its approximate value in 
terms of tube operating conditions is 
given by 

Q C X f X E b (2) 

W 300 X lb 

where C is the total capacitance across 
the tank in micromicrofarads, f is the 
frequency in megacycles per second, Eb 
is the dc plate potential in volts, and 
lb is the total dc plate current of the 
stage in milliamperes. 

The impedance of a parallel-tuned 
circuit at resonance (its equivalent re¬ 
sistance, Req) is proportional to the tank 
inductance and inversely proportional 
to the tank capacitance and the tank- 
coil resistance. The approximate value 
Req in ohms is given by 


where L is the tank inductance in micro¬ 
henries, C is the tank capacitance in 


microfarads, and r is the ac resistance of 
the tank-circuit inductor in ohms. 

Because there is a conflict between 
the characteristics required for high op¬ 
erating Q and those required for high 
equivalent resistance, determination of 
proper values for plate-tank circuits is 
one of the most important considerations 
in rf amplifier design. 

The first step in the design of a 
plate-tank circuit is the determination 
of the most suitable operating Q for the 
type of service in which the stage is to 
be used. The use of too low a Q results in 
a distorted waveform containing very 
strong harmonics and, therefore, is 
wasteful of power and likely to result in 
serious interference. The use of too high 
a Q, on the other hand, usually results in 
large circulating currents and, therefore, 
in substantial tank-circuit losses. A value 
between 10 and 15 is generally recom¬ 
mended for rf telegraphy or telephony 
service. A value of 12 is most frequently 
used in the design of amateur and indus¬ 
trial equipment. 

The next step is the determination 
of the tank capacitance, C, for the Q 
value and tube operating conditions 
selected. This value is obtained from 
equation (2) transposed to the form 

c== 300 X Q X lb (4) 
f X Eb 

Fig. 35 shows C as a function of the 
ratio Eb/Ib for a Q value of 12. The 
curves in Fig. 35 can be used to deter¬ 
mine values of tank-circuit capacitance 
suitable for use in equipment operating 
in the amateur bands. Values of C ob¬ 
tained from this chart or calculated by 
the use of Equation (4) apply only for 
single-ended tank circuits which are not 
split for neutralization or other purposes, 
such as that shown in Fig. 36 (a). These 
values represent the total capacitance 
required for resonance at the correspond¬ 
ing frequencies, and include tube and 
stray circuit capacitance. Values slightly 
higher than those indicated can gener¬ 
ally be used without appreciable reduc¬ 
tion of power output. 

When a split tank circuit is em¬ 
ployed for a single-ended stage, as shown 
in Fig.36 (b),the total tank capacitance 
should be one-fourth that indicated by 
Fig. 35 or Equation (4). The correspond¬ 
ing tank inductance, therefore, is 4 times 
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that required for a tank circuit which is 
not split. If the tank tuning capacitor is 
a split-stator type, such as that shown 
in Fig. 36 (c), each section should have 
one-half the capacitance indicated by 
Fig. 35 or Equation (4). 

A push-pull stage operating at the 
same dc plate voltage and total dc plate 
current as a single-ended stage also re¬ 
quires one-fourth the tank-circuit capaci¬ 
tance indicated in Fig. 35 or Equation 
(4), or if the tuning capacitor is a split- 
stator type, each section should have 
one-half the capacitance indicated. A 
push-pull stage operated at the same 
plate voltage but drawing twice as much 
plate current as a single-ended stage re¬ 
quires one-half the tank-circuit capaci¬ 
tance indicated. In this case, each sec¬ 
tion of a split-stator tank capacitor 
should have the capacitance indicated 
in Fig. 35 and in Equation (4). 



When the required tank-circuit ca¬ 
pacitance is known, the tank inductance 
required for resonance at the desired fre¬ 
quency can be determined by substitu¬ 
tion of the value of C in Equation (1). 
Approximate winding data for single¬ 
layer coils, such as that shown in Fig. 
37, suitable for use in amateur transmit¬ 
ters can then be obtained from the fol¬ 
lowing formula: 

R 2 X N 2 
L 9R + 10B 


where L is the inductance of the coil in 
microhenries, R is the mean radius in 




Fig. 36 

inches, N is the number of turns, and B 
is the length in inches. 

It is sometimes impracticable to 
limit the operating Q of a plate-tank 
circuit to the desired value under the 
proposed operating conditions. For ex¬ 
ample, in parallel-tube stages or stages 
operating at the higher radio frequencies, 
tube and stray circuit capacitance may 
be larger than the optimum total capaci¬ 
tance indicated in Equation (4). In such 
cases, the designer has a choice of the 
following procedures: 

(1) Retain the proposed tube-oper¬ 
ating conditions and design the plate- 
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tank circuit for the lowest Q value 
obtainable under these conditions; 

(2) Modify the tube-operating con¬ 
ditions (provided the tube ratings are 
not exceeded) to obtain the proper Eb/Ib 
ratio for the desired operating Q; 

(3) Design the stage for push-pull 
operation, thereby reducing tube output 
capacitance to one-half that of a single 
tube, or to one-fourth that of parallel 
tubes; 

PLATE 



(4) Employ a “series-tuned” tank 
circuit of the type shown in Fig. 38, in 
which the variable capacitance C v is 
several times larger than the tube 
capacitance C t . 

Interstage Coupling 

One of the most important consider¬ 
ations in rf circuit design is the method 
used for coupling the input of an ampli¬ 
fier or frequency multiplier to the out¬ 
put of the preceding stage. An inter¬ 
stage rf coupling circuit must permit 
efficient transfer of energy at the desired 
frequency; discriminate, if possible, 
against harmonics of the desired fre¬ 
quency; and, where necessary, provide 
dc isolation between the driver and the 
driven stage. It should also permit ad¬ 
justment of the loading for the driver 
and the excitation supplied to the fol¬ 
lowing stage. Three principal types of 
interstage coupling are employed in rf 
equipment: capacitive coupling, direct 
inductive coupling, and indirect induc¬ 
tive (“link”) coupling. 

In capacitive coupling, a capaci¬ 
tor having very low reactance at the 


desired frequency is connected between 
the plate-tank circuit of the driver stage 
and the grid of the following tube. This 
capacitor should be designed for use at 
radio frequencies, and should have a 
voltage-breakdown rating adequate to 
withstand the maximum potential dif¬ 
ference developed between the driver 
plate circuit and the grid of the follow¬ 
ing tube. The input side of the coupling 
capacitor may be connected directly to 
the driver plate, as shown in Fig. 39 (a), 
or to a tap on the plate-tank coil, as 
shown in Fig. 39 (b). 

A tapped plate-tank coil provides a 
convenient means for controlling loading 
and excitation, and generally makes it 
unnecessary to tune the grid circuit of 
the driven stage. Unused portions of 
tapped tank coils, however, frequently 
resonate with stray capacitances to form 
unloaded “parasitic” tank circuits which 
are readily shocked into oscillation and 
may interfere with the operation of the 
equipment. Consequently, it is usually 
preferable to use an untapped plate-tank 




(b) 

Fig. 39 


coil in the driver stage and a non-reso¬ 
nant grid circuit for the following stage, 
and to control the excitation by varia¬ 
tion of the coupling capacitance. Because 
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of the relatively high impedances on 
both sides of the coupling capacitor, the 
driver and the driven stage should be in 
close proximity. Capacitive coupling 
tends to increase the transfer of har¬ 
monics because the reactance of the 
coupling capacitor decreases as the fre¬ 
quency increases. 

Direct inductive coupling, shown 
in Fig. 40, is very efficient, but also in¬ 
volves high coupling impedances and, 
therefore, requires that the driver and 
driven stage be in close proximity. The 



coupling between the plate and grid 
windings may be fixed or adjustable. 
Adjustable coupling provides a conven¬ 
ient means for controlling loading and 
excitation. The grid winding may be 
either tuned or untuned. Although the 
tuned type provides maximum efficiency, 
the additional control complicates tuning 
and is rather critical of adjustment. 

Indirect inductive coupling or 
“link” coupling is used extensively 
in rf power equipment. Although it does 
not provide the high efficiency obtain¬ 
able with direct inductive coupling, it 
allows considerable flexibility in equip¬ 
ment design because it does not require 
close physical proximity between the 
coupled stages. “Link” coupling is espe¬ 
cially useful for equipment which is fre¬ 
quently modified or which must be de¬ 
signed to permit concentration of prin¬ 
cipal control functions in a particular 
stage or unit of the equipment. 

In this method of coupling, shown 
in Fig. 41, substantially identical “link” 
windings of a few turns each are induc¬ 
tively coupled to the plate-tank coil of 
the driver and to the grid-tank coil of 
the following stage. Because of their low 
impedance, these link windings may be 


connected together through suitable 
transmission lines of considerable length 
with little danger of excessive radiation 
or interference pickup. Because the links 
are inductively coupled to the plate and 
grid circuits, the transmission lines are 
not required to carry dc and, therefore, 
may be grounded.These interstage trans¬ 
mission lines may be any of the various 
types commercially available, such as 
twisted pair, ribbon line, open-wire line, 
or coaxial cable, depending on the re¬ 
quirements of the circuit. 

The coupling between link wind¬ 
ings and their respective tank coils may 
be either fixed or adjustable. Fixed links 
should be coupled as tightly as possible 
to their tank coils in order to assure 
maximum energy transfer. When vari¬ 
able coupling is desired, it is usually suf¬ 
ficient to have only one of the links ad¬ 
justable. Link windings should always 
be coupled to their tank coils at points 
of minimum rf potential. In single-ended 
tank circuits (not split), the correct loca¬ 
tion for a link winding is at the end of 
the plate-tank coil connected to the 
plate-voltage supply or at the ground 
(or bias-supply) end of the grid-tank 
coil. In split single-ended circuits or 
push-pull circuits, link windings should 



be coupled to the centers of their respec¬ 
tive tank coils. 

Both direct inductive coupling and 
link coupling inherently provide better 
discrimination against harmonics than 
capacitive coupling. 

Output Coupling 

Output coupling circuits must de¬ 
liver as much as possible of the power 
supplied to them because there is no 
subsequent amplification to make up for 
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any losses. Because these circuits are 
usually required to work into low-im¬ 
pedance antennas, transmission lines, or 
other load devices, they must also de¬ 
liver heavy output currents. Conse¬ 
quently, they must be designed to have 
the highest possible efficiency. In addi¬ 
tion, any harmonics present in the out¬ 
put of the final stage must be eliminated 
in the output coupling circuit so that 
they will not enter the antenna or out¬ 
put transmission line. 

Safety considerations usually re¬ 
quire that the load side of an output 
coupling circuit be completely insulated 
from the ac and dc power-supply circuits 
of the equipment, and particularly from 
the plate-supply voltage of the output 
stage. In some cases the antenna, trans¬ 
mission line, or load device must also be 
insulated from ground. 

Capacitive output coupling has the 
advantage of simplicity. It also per¬ 
mits matching to loads of substantially 
different impedance by the selection of 
a suitable feed point on the plate-tank 
coil of the output stage. However, it 
does not discriminate against harmonics 
which may be present in the output of 
the final stage, and may create serious 
safety hazards if leakage or voltage 
breakdown occurs in the coupling ca¬ 
pacitor. 

Probably the simplest and most 
convenient type of output coupling is 
inductive coupling. This type permits 
accurate impedance matching to high- 
or low-impedance antennas, transmis¬ 
sion lines, or other loads, and inherently 
tends to discriminate against harmonics. 
Because it does not involve the use of 
series capacitors, it also minimizes the 
possibility of breakdowns which might 
place the plate voltage of the output 
stage across the rf output terminals and 
load. 

When the load winding of an induc¬ 
tively coupled output circuit is untuned, 
the turns ratio between the input and 
output windings must be such that the 
proper load impedance is reflected in the 
plate circuit of the final amplifier. This 
turns ratio (primary to secondary) is 
equal to Zp/Zs, where Zp is the plate¬ 
load impedance desired for the final am¬ 
plifier, and Zs is the impedance of the 
antenna, transmission line, or other load 


device. The plate-load impedance, Zp, 
in ohms can be determined approxi¬ 
mately from the following relations: 

For unmodulated or plate-modu¬ 
lated class C amplifiers, Zp=Eb/2Ib; 
for class B amplifiers and grid- or sup- 
pressor-grid-modulated class C ampli¬ 
fiers, Zp=Eb/(4 lb); where Eb is the dc 
plate potential in volts and lb is the dc 
plate current in amperes. These values 
of Zp are for unbalanced, single-ended 
output circuits. For split-tank or push- 
pull circuits, the values of Zp deter¬ 
mined from these relations should be 
multiplied by four. 


Stabilization 

Any amplifier will oscillate if suffi¬ 
cient energy having the same frequency 
and the same phase as the grid voltage 
is fed back from the plate circuit to the 
grid circuit. Feedback of the proper 
phase for oscillation (regenerative feed¬ 
back) may take place through the grid- 
plate capacitance of the tube, or through 
external capacitive or inductive cou¬ 
pling between plate and grid circuits.The 
amount of feedback necessary to cause 
self-oscillation is inversely proportional 
to the power sensitivity of the amplifier 
and, therefore, is much smaller for beam 
power tubes and other multigrid types 
than for triodes. In most multigrid types, 
however, the internal shielding provided 
by the screen grid (grid No.2) is so effec¬ 
tive that any tendency to self-oscillation 
is usually the result of external, rather 
than internal, feedback. To assure sta¬ 
bility in a multigrid rf amplifier stage, 
therefore, it is essential that the input 
and output circuits be completely 
shielded from each other. In some cases, 
it may also be necessary to shield these 
circuits from the tube. 

In a triode, the relatively large 
grid-plate capacitance provides a low- 
impedance path for regenerative feed¬ 
back which cannot be eliminated by the 
use of external shielding. The effect of 
this capacitance can be nullified, how¬ 
ever, by taking voltage from the plate 
circuit and feeding it back to the grid 
in the proper phase and amplitude to 
cancel the regenerative feedback. This, 
technique, known as “neutralization,” 
can also be employed with multigrid 
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tubes to improve their stability at the 
higher radio frequencies. 

The method of neutralization most 
frequently used, plate neutralization, 
is shown in Fig. 42. This method em¬ 
ploys a balanced plate-tank circuit 
having its mid-point effectively at rf 
ground potential, so that rf voltages of 
substantially equal amplitude and op¬ 
posite phase are developed across the 
two halves of the tank. The neutralizing 
voltage is taken from the bottom end of 
the tank and applied to the grid through 
the neutralizing capacitor, C n . Although 
the theoretical value of C n is exactly 
equal to the grid-plate capacitance of 
the tube, the value actually required 
may vary because of stray capacitances. 



Consequently, C n is usually made ad¬ 
justable over a small range on either 
side of the theoretical value. 

Another method of neutralization 
for single-ended stages, grid neutraliza¬ 
tion, is similar to plate neutralization 
except that the split tank circuit which 
provides the neutralizing voltage is lo¬ 
cated in the grid circuit. 

Parasitic Oscillations 

Parasitic oscillations are oscillations 
which occur in a circuit at frequencies 
other than the desired signal frequency, 
its harmonics, or its subharmonics.They 
may be continuous, or occur only during 
keying, modulation, or surges in the 
power-supply circuits of the equipment. 


Because they absorb power from the cir¬ 
cuits in which they occur, parasitics re¬ 
duce efficiency and performance at the 
desired operating frequency. They may 
also be responsible for voltage flashover, 
instability, or premature failure of tubes 
and other circuit components, and may 
create serious interference by causing 
radiation of spurious carrier and side¬ 
band frequencies. 

Parasitics are generated when reso¬ 
nance at some frequency other than the 
normal operating frequency occurs si¬ 
multaneously in the input and output 
circuits of a tube. Under these condi¬ 
tions the stage functions as a “tuned- 
grid-tuned-plate” oscillator, the grid- 
plate capacitance of the tube providing 
the feedback path. These simultaneous 
resonance conditions may be created by 
the use of similar circuit constants in the 
plate and grid circuits ( e.g ., the use of 
identical rf chokes in both circuits) or 
by the“secondary”characteristics (small 
amounts of capacitance and inductance) 
of the tubes, circuit components, or cir¬ 
cuit conductors. 

Parasitics in multistage equipment 
must be eliminated on a stage-by-stage 
basis. Identification of the particular 
components forming a parasitic circuit 
often requires considerable study and 
“cut-and-try”experimentation.The first 
step is to distinguish true parasitics from 
self-oscillation in the stage in question, 
and to determine the frequency or fre¬ 
quencies of the parasitics. For this step, 
excitation is removed from the offending 
stage, and also from the preceding stage 
to minimize the possibility of feed¬ 
through at the normal operating fre¬ 
quency or a subharmonic. The stage is 
then operated at about one-half normal 
plate and screen-grid (grid-No.2) volt¬ 
age and checked for oscillations. 

When the presence of parasitics has 
been verified, and their frequency or 
frequencies determined, vhf parasitics 
should be eliminated first. VHF para¬ 
sitics can usually be traced to one or 
more of the following sources: 

(1) Long connecting leads between 
grid and plate terminals of tubes and 
the corresponding tank circuits. 

(2) Push-pull tank circuits employ¬ 
ing split-stator tank capacitors in which 
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the common terminals of the tank ca¬ 
pacitors are not at rf ground potential. 

(3) Inadequate bypassing, or the 
use of long connecting leads to bypass 
capacitors, particularly in the screen- 
grid-to-cathode circuits of multigrid 
tubes. 

(4) Long leads in neutralizing cir¬ 
cuits. 

(5) Tapped tank-circuit coils. (Un¬ 
used portions of tapped tank coils are 
particularly troublesome in this respect 
because they are not loaded and, there¬ 
fore, can form resonant circuits of very 
high Q.) 

(6) Inadequate separation between 
components in the input and output 
circuits of the stage. 

Two methods can be used to mini¬ 
mize parasitics in resonant circuits. In 
one method, the constants of one of the 
circuits involved are changed to shift its 
resonant frequency. The lengths of the 
leads to the circuit may be reduced 
(preferably to a minimum), or the posi¬ 
tion of a connecting lead or component 
may be shifted to reduce its capacitance. 
When such a change is made, however, 
the new resonant frequency of the cir¬ 
cuit may be the same as that of another 
combination of circuit elements, with 
the result that a new parasitic oscillation 
is created. 

The second method is the insertion 
in one of the tube circuits (grid, plate, 
or cathode circuit) of a special load which 
will rapidly dissipate parasitic oscilla¬ 
tions but will not appreciably affect the 
performance of the stage at the desired 
frequency. In a low-current circuit, this 
load may be a non-inductive resistor 
having a value between 10 and 100 ohms 
inserted directly at the tube socket. In a 
high-current circuit, a small rf choke (5 
to 10 turns of wire) should be connected 
in parallel with the resistor. 

Fig. 43 shows a beam power tube 
in an rf amplifier which has been stabi¬ 
lized to eliminate parasitics. L g , Lk, and 
L„ represent the distributed inductance 
of the grid, cathode, and plate leads, re¬ 
spectively. C gp and C g k are the grid- 
plate and plate-cathode capacitances of 
the tube. Li, Ci, L 2 , and C 2 are the nor¬ 
mal grid and plate tank-circuit compo¬ 
nents. The following stabilization meas¬ 


ures are shown in the circuit: 

(1) The screen grid (gridNo.2) is 
bypassed to the cathode directly at the 
tube socket with a mica or ceramic ca¬ 
pacitor of not less than 0.002 microfarad 
having extremely short leads. 

(2) Because the tube has an indi¬ 
rectly heated cathode, an unbypassed 



non-inductive resistor having a value of 
25 ohms or less is installed in the cathode- 
return lead directly at the tube socket. 

(3) A non-inductive resistor having 
a value of 50 ohms or less is installed in 
series with the grid-tank circuit directly 
at the grid terminal of the tube socket. 

(4) The grid-tank circuit is loaded 
with a non-inductive resistor having a 
value between 5000 and 50000 ohms. 

Besides the measures shown in the 
circuit, the screen-grid voltage is reduced 
proportionally when the tube is operated 
at less than the maximum rated value of 
plate current. In addition, ample driving 
power is provided. If necessary, the grid 
current and bias are increased to pro¬ 
vide ample driving power, but the maxi¬ 
mum ratings for grid current and grid 
voltage should not be exceeded. A “satu¬ 
rated” tube (t.e., one supplied with am¬ 
ple driving power) is relatively immune 
to parasitics. 

When all vhf parasitics have been 
eliminated, attention should be directed 
to the elimination of low-frequency para¬ 
sitics. Low-frequency parasitics are fre¬ 
quently caused by: 

(1) The use of rf chokes in series 
with both the plate and grid circuits of. 
the amplifier, particularly when identi¬ 
cal chokes are used in both circuits. 
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(2) Resonance conditions in power- 
supply filter circuits. 

(3) Resonance conditions in modu¬ 
lation-circuit components. 

(4) The use of high-impedance RC 
circuits in screen-grid-supply circuits for 
multigrid tubes. 

(5) The use of parallel feed in both 
the grid and plate circuits of a tube. 

In addition to the stabilization of 
individual stages in power-tube equip¬ 
ment, it is also necessary to prevent un¬ 
desired coupling and feedback between 
stages operating at the same frequency. 
Over-all stabilization of multistage equip¬ 
ment may require shielding of individual 
tubes or entire stages, the use of filtering 
and decoupling networks in power-sup¬ 
ply leads and in grid-, plate-, or other 


circuit-return leads, or combinations of 
such measures. 

Power-Supply Considerations 

Because class B and class C rf am¬ 
plifiers may be operated without plate, 
screen-grid, or bias voltages (or at volt¬ 
ages substantially below normal values) 
during certain tuning adjustments, they 
should incorporate means for reducing 
or completely removing these voltages 
independently in each stage. It is also 
desirable that plate, screen-grid, and 
fixed-bias voltages for individual rf am¬ 
plifier stages be adjustable up to the 
maximum values for the tubes employed 
so that maximum operating efficiency is 
attainable at a particular power output 
or frequency. 


45 



Power Tube 

Operating Conditions and Adjustments 


Calculation of Operating 
Conditions 

The only restrictions on tube oper¬ 
ating values are those imposed by the 
published maximum ratings. When it is 
necessary or desirable to operate tubes 
under conditions other than those shown 
under “Typical Operation” in published 
data, suitable values may be approxi¬ 
mated by simple calculations. These ap¬ 
proximate values may then be used in a 
tentative operating setup, and adjust¬ 
ments made, if necessary, to assure that 
desired output andefficiencyareobtained 
without any of the maximum ratings for 
the tube being exceeded. 

Simple calculations can be used to 
determine operating conditions for any 
type of service in which plate current 
flows for less than the entire signal cycle. 
They can be used for triode and multi- 
grid-tube class C amplifiers (both modu¬ 
lated and unmodulated), for push-pull 
class AB and class B audio amplifiers 
and for class AB and class B linear rf 
amplifiers. 

The basic factors used in these cal¬ 
culations are the peak plate current of 
the tube, and the corresponding instan¬ 
taneous plate voltage, grid voltages, and 
grid currents. The peak plate current is 
determined by the average or dc plate 
current and by the plate-conduction 
angle ( i.e ., the fraction of the signal cy¬ 
cle during which plate current flows). 
For a given dc plate current, peak plate 
current varies inversely with conduction 
angle and is equal to the dc value times 
a conversion factor Ki, given in Table 
I. The corresponding instantaneous val¬ 
ues of the other tube currents and volt¬ 
ages are obtained from the “Average 
Characteristics” curves for the tube. 


Table I 


Conductio n 
Angle, 
(degrees) 

Ki 

Ki 

Ki 

Ki 

Ki 

210 

2.75 

0.723 

0.205 

0.795 

0.284 

200 

2.87 

0.745 

0.148 

0.852 

0.273 

190 

3.00 

0.765 

0.081 

0.919 

0,262 

180 

3.14 

0.785 

0.000 

1.000 

0.250 

170 

3.32 

0.805 

0.095 

1.095 

0.237 

160 

3.50 

0.825 

0.210 

1.210 

0.221 

150 

3.75 

0.844 

0.350 

1.350 

0.213 

140 

4.00 

0.862 

0.520 

1.520 

0.200 

130 

4.25 

0.880 

0.732 

1.732 

0.187 

120 

4.60 

0.897 

1.000 

2.000 

0. 171 

110 

5.00 

0.913 

1.345 

2.345 

0.160 

100 

5.50 

0.927 

1.800 

2.800 

0.145 

90 

6.10 

0.940 

2.410 

3.410 

0.130 

Table I also gives four other 

con- 


version factors or constants (K», K s , K 4 , 
and K 6 ) used in these calculations. A 
sixth factor, K 6 , which is a function of 
grid bias and driving voltage, is given in 
Table II. The values given for con¬ 
stants Ki, K 2 , K 3 , K«, IC 6 are based on 
the use of sinusoidal signal waveforms 
and conduction angles between 90 and 
180 degrees. Angles between 100 and 160 
degrees are generally used in “straight- 
through” class C amplifiers. Angles of 
90 degrees are usually employed only in 
frequency multipliers, and angles of 180 
degrees in class AB and class B ampli¬ 
fiers. 

Experience has shown that the most 
satisfactory relation between power out¬ 
put and power gain in“straight-through” 
class C amplifier service is achieved at a 
conduction angle of about 140 degrees. 
The use of larger conduction angles re¬ 
duces driving-power requirements, but 


Table II 


Ea/Egi 

Kc. 

Eci/Egi 

Ki 

0.25 

4.67 

0.65 

6.95 

0.30 

4.84 

0.70 

7.52 

0.35 

5.04 

0.75 

8.25 

0.40 

5.26 

0.80 

9.25 

0.45 

5.50 

0.85 

10.70 

0.50 

5.78 

0.90 

13.12 

0.55 

6.10 

0.95 

18.63 

0.60 

6.49 
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results in substantially reduced plate- 
circuit efficiency. The use of smaller con¬ 
duction angles, on the other hand, tends 
to increase plate-circuit efficiency, but 
makes it necessary to provide substan¬ 
tially higher driving power. 

Use of Curves 

Average characteristics of power 
tubes are usually given in the form of 
sets or “families” of curves, such as 
those shown in the Tube Types Section. 
The separate “plate,” “grid-No.l,” and 
“grid-No.2” families given for the RCA- 
6146 beam power tube are typical of 
curves furnished for multigrid types. 
Combined “plate” and “grid” families 
such as those given for the RCA-812-A 
are usually furnished for triodes. 

Plate families show the simultane¬ 
ous relationships between plate voltage, 
control-grid voltage, and plate current. 
Consequently, they may be used for de¬ 
termining effective minimum plate volt¬ 
ages and peak positive control-grid volt¬ 
ages corresponding to desired or calcu¬ 
lated values of peak plate current. They 
also may be used for determination of 
the grid-bias voltages required to obtain 
desired values of quiescent (zero-signal) 
plate current in class A, class AB, and 
class B amplifiers. In addition, they per¬ 
mit such factors as plate-load resist¬ 
ance, power output, plate dissipation, 
and harmonic distortion to be determined 
graphically. 

Grid families are used in determin¬ 
ing the peak currents in the correspond¬ 
ing grid circuits. Like peak plate cur¬ 
rent, these peak grid currents flow at the 
instant control-grid voltage is at positive 
peak value, and plate voltage is minimum. 

A single set of curve families for a 
multigrid tube shows the characteristics 
of the tube at a particular grid-No.2 (or 
screen-grid) voltage. If a different grid- 
No.2 voltage is to be used, appropriate 
“Average Characteristics” curves must 
be obtained, or values shown in the avail¬ 
able curves must be converted mathe¬ 
matically. A simple method of conver¬ 
sion is given later. 

Class C Telegraphy Service 

Multi grid Tubes 

(1) Choose a plate voltage (Eb), a 
dc grid-No.2 (screen-grid) voltage (E<v>), 


and a dc plate current (lb) which pro¬ 
vide a plate input (Pi) within the maxi¬ 
mum rating for the tube. Also select a 
conduction angle smaller than 180 de¬ 
grees (preferably 140 degrees). 

(2) Using the value of Ki given in 
Table I for the conduction angle se¬ 
lected, calculate the peak plate current 
(ibmnx) as follows: 

ibmax = Kj X lb 

(3) Determine the effective mini¬ 
mum plate voltage (ebmin) and peak 
positive grid-No.l voltage (ec lmax ) from 
the plate-family curves for the chosen 
value of Eo, and the calculated value of 
ibmax- For maximum plate-circuit effi¬ 
ciency and maximum power gain, both 
ebmin and e Clmax should be as small as 
possible. Because of other considerations, 
however, eb m in should be slightly above 
and to the right of the “knee” in the ap¬ 
propriate grid-No.l voltage curve. The 
use of ebmin ancf ecimax values below the 
knee causes excessive grid-No.l and 
grid-No.2 current; the use of values too 
far to the right of the knee reduces 
power output and may result in exces¬ 
sive plate dissipation. 

(4) Using the value of K 2 given in 
Table I for the conduction angle se¬ 
lected, calculate power output (P 0 ) as 
follows: 

Po = Kj X (Eb -ebmin) X lb 

(5) Plate dissipation or plate loss 
(P p ) is then given by 

Pp = (Eb X lb) — Po 
If this value exceeds the maximum plate- 
dissipation rating for the tube, it will be 
necessary to recalculate steps (1) through 
(5) using a smaller conduction angle. 

(6) Using the values of K s and K t 
given in Table I, calculate the dc grid- 
No.l voltage or bias (E C1 ) as follows: 

Eci=-(K)X eci maI )- 

where n K2gl is the mu-factor (grid No.2 
to grid No.l) of the tube. 

(7) The peak rf grid-No.l voltage 
(E gl ) required to drive the tube to full 
output is given by 

Fgi = —E CI + ecimax 

(8) Determine peak grid-No.l cur¬ 
rent (icunnx) from the grid-current char¬ 
acteristics curves for the appropriate 
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value of E C2 . (Like peak plate current, 
peak grid-No.l current flows at the in¬ 
stant that plate voltage is equal to eb m i D 
and grid-No. 1 voltage is equal to e C i max ). 
Then, using the value of K 6 given in 
Table II for the calculated values of 
E Pl and E gl , determine the dc grid 
current (I C i) as follows: 

Ic, = icimax/^6 

(9) The approximate driving power 
(Pd) required by the grid-cathode cir¬ 
cuit of the tube is then given by 

P d = 0.9 X E gl X Ici 
(It should be noted that this value of Pd 
does not represent the total power that 
must be delivered by the driver stage, 
which must be sufficient to supply the 
various tube and circuit losses described 
previously.) 

(10) It is now necessary to calculate 
the dc grid-No.2 current (I &2 ) and grid- 
No.2 input (Wes). First determine the 
peak grid-No.2 current (ic 2m ax) from the 
screen-grid-current characteristics curves 
for the appropriate value of Ec-.. (The 
value of ic 2 max is determined at the in¬ 
tersection of the plate-voltage coordinate 
corresponding to eb m in with the grid- 
No.l voltage coordinate corresponding 
to ©cinmx)* Then, using the value of K s 
given in Table I for the conduction an¬ 
gle employed, calculate the dc grid-No.2 
current (I C2 ) as follows: 

Ic, = K.i X icsmax 

Grid-No.2 input (W C2 ) is then given by 
Wpo = E<* 2 X Ic 2 

If this value of W C2 exceeds the maxi¬ 
mum rating for grid-No.2 input given in 
the tube data, it will be necessary either 
to reduce E C2 or to employ a smaller 
conduction angle. 

Example: 

Calculate operating values for the 
RCA-6146 in Class C Telegraphy Service 
under CCS conditions. The basic oper¬ 
ating values are selected to be: Et,= 600 
volts; Ib=112 milliamperes; E O2 =150 
volts; plate-conduction angle=140 de¬ 
grees. 

(1) Plate input (Pi) = 600 volts X 
0.112 ampere=67.2 watts. This value is 
just within the maximum CCS rating of 
67.5 watts. 

(2) From Table I, Ki for a conduc¬ 
tion angle of 140 degrees is 4. Therefore, 


peak plate current (ibmax) = 0.112 am¬ 
pere X 4 =0.448 ampere, or 448 milli¬ 
amperes. 

(3) From the plate family for the 
6146 given in Fig. 44 (E C2 =150 volts), 
a suitable value for effective minimum 
plate voltage (eb min ) to the right of the 
“knee” is 70 volts. The corresponding 
peak positive grid-No.l voltage (ec lina x> 
determined from Eci curves) for a peak 
plate current of 448 milliamperes is 
approximately -j-16 volts. 

(4) From Table I, K 2 for a conduc¬ 
tion angle of 140 degrees is 0.862.There- 
fore, power output (P o )=0.862x (600— 
70) X 0.112=51 watts. 


(5) Plate dissipation (P,,) = (600 X 
0.112)—51 = 16.2 watts. This value is 
well within the maximum plate-dissipa¬ 
tion rating of the 6146 for class C teleg¬ 
raphy under CCS conditions (20 watts). 

(6) The dc grid-No.l or bias voltage 
(E ct ) and peak rf grid-No.l voltage 
(E gl ) are calculated next. (Note that 
bias voltage E Ci is not the E C1 shown in 
the characteristics curves, which repre¬ 
sents total grid voltage, i.e., the alge¬ 
braic sum of the bias E CJ and peak rf 
grid-No.l voltage eci max ). From table 
I, K 3 and K.» for a conduction angle of 
140 degrees are, respectively, 0.520 and 
1.520. From the technical data for the 
6146, mu-factor (/xg 2 gi) is 4.5. Therefore, 


Eci = -(0.520 X 16) ~— lo ° =-8.3 


-50.6= -58.9, or approximate!y-59 volts. 

(7) Peak rf grid-No.l voltage (E gl ) 
= -(-59) + 16= 75 volts. 


,(8) The next step is to determine dc 
grid-No.l current (Ici). From the grid- 
No.l average characteristics curves 
shown in the tube data (E C2 = 150 
volts), for ebmin of 70 volts and e Clmivx 
of +16 volts, peak grid-No.l current 
(icmiax) = 28 milliamperes. 

From Table II, K 6 for the ratio 
Eci/E gl = 59/75 = 0.787 is between the 
values given for ratios of 0.75 and 0.80, 
and is approximately 9. Consequently, 
I CI = 0.028/9= 0.0031 ampere, or approx¬ 
imately 3 milliamperes. 


(9) The driving power required by 
the grid (P d )= 0.9 X 75 X 0.003 = 0.203, 
or approximately 0.2 watt. 

(10) From the grid-No.2 character¬ 
istics curves shown in the tube data 
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average: plate characteristics 



Fig. 44 


(E C2 = 150 volts), for Eb= 70 volts and 
E C1 = + 16 volts, peak grid-No.2 current 
(ic 2 max) = 59 milliamperes (approx.) 

From Table I, K f , for a conduction 
angle of 140 degrees is 0.200. Conse¬ 
quently, dc grid-No.2 current (I C2 ) = 
0.200 X 0.059 = 0.0118 ampere, or 11.8 
milliamperes. Grid-No.2 input (W C2 ) = 
150 X 0.0118 = 1.77 or approximately 
1.8 watts. This value is well within the 
maximum rating for the 6146 (3 watts). 

These calculated values are com¬ 
pared below with the “Typical Opera¬ 
tion” values given in the published data 
for the 6146 in Class C Telegraphy Serv- 


ice, CCS conditions, as 
60 Me: 

amplifier up to 

Calcu - Pab¬ 
lated lished 

DC Plate Voltage (Eb). . . 
DC Grid-No.2 

600 

600 

volts 

Voltage (Ecj). 

DC Grid-No.1 

150 

150 

volts 

Voltage (Eci). 

Peak RF Grid-No.l 

-59 

-58 

volts 

Voltage (egimnx) . 

75 

73 

volts 

DC Plate Current (lb). 

112 

112 

ma 

DC Grid-No.2 Current (Ic:) 
DC Grid-No.l 

11.8 

9 

ma 

Current (let). 

Driving Power 

3 

2.8 

ma 

(Approx., Pd) . 

Power Output 

0.2 

0.2 

watt 

(Approx., Po) . 

51 

52 

watts 


Class C Telegraphy Service 
Triodes 

Calculations for triode class C am¬ 
plifiers are similar to those described for 
multigrid tubes except that somewhat 
different considerations are involved in 
the determination of effective minimum 
plate voltage (et> m i n ) and peak positive 
grid voltage (e Cmax ). and that calcula¬ 
tions for grid-No.2 current and input 
are not required. 

(1) Choose a plate voltage (Eb) and 
a dc plate current (lb) which provide a 
plate input (Pi) within the maximum 
rating for the tube. Also select a suitable 
conduction angle (preferably 140 de¬ 
grees). 

(2) Using the value of Ki given in 
Table I for the conduction angle se¬ 
lected, calculate the peak plate current 
(ibmax) as follows: 

ibmax = lb X Ki 

(3) Determine peak positive grid 
voltage (e Cmax ) and effective minimum 
plate voltage (eb m i n ) lor this value of 
ibmax from the plate-family curves for 
the tube. 

The maximum permissible value of 
Ocmax and the minimum permissible 
value of ebmin are determined at the 
point where the horizontal coordinate 
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representing the peak current intersects 
the “E c = Eb” line (sometimes called 
“Diode Line"). It is generally desirable 
that ebmin be slightly more positive than 
®cmax*ebmin is smaller than e Cmax , the 
grid will be driven more positive than 
the plate and will draw excessive cur¬ 
rent, and the peak plate current will be 
reduced. In addition, the harmonic out¬ 
put of the stage will be greatly increased. 

(4) Using the value of K 2 given in 
Table I, calculate the power output 
(P 0 ) as follows: 

P 0 = Ko X (Eb - ©brain) X lb 

(5) Plate dissipation or plate loss 
(P u ) is then given by 

Pp = (Eb X lb) ~ Po 
If this value exceeds the maximum plate- 
dissipation rating of the tube, it will be 
necessary to recalculate steps (1) through 

(5) using a smaller conduction angle. 

(6) Using the value of K s given in 
Table I, calculate the gridbias (E c ) re¬ 
quired as follows: 

E C = — [K 3 X (©craax “I" ®bmiu/i/*) "1" Eb/ m] 

where n is the amplification factor shown 
in the published data for the tube. 

(7) The peak rf grid voltage (E g ) 
required to drive the grid from bias level 
to the peak positive value determined 
in step (3) is given by 

Eg = -E c + ©craax 

(8) Determine peak grid current 
(icmax) from the grid-current character¬ 
istics curves. (The value of i Cma x I s 
shown at the intersection of the plate- 
voltage coordinate corresponding to 
ebmin with the grid-voltage curve corre¬ 
sponding to e C max)- Then, using the 
value of K 6 given in Table II for the 
calculated values of E c and E g , deter¬ 
mine the dc grid current (Ic) as follows: 

Ic icmax/Kfi 

If this value of Ic is greater than the 
maximum grid-current rating for the 
tube, or is undesirably large, it will be 
necessary to recalculate using a higher 
value for e bm i n . 

(9) The approximate driving power 

(Pd) required by the tube is then given 
by Pd = 0.9 X Eg X Ic 

Example: 

Calculate operating values for the 


RCA-812-A for Class C Telegraphy 
Service under ICAS conditions. The 
plate voltage is selected to be 1500 volts; 
the plate input, the maximum rated 
value for the tube; and the plate-con¬ 
duction angle, 140 degrees. 

(1) From the published data for the 
812-A, the maximum plate-input rating 
is 260 watts. The dc plate current (lb) 
required to provide this input at a plate 
voltage, (Eb) of 1500 volts is lb = 
260/1500 = 0.173 ampere, or 173 milli- 
amperes. 

(2) From Table I, Ki for a conduc¬ 
tion angle of 140 degrees is 4. Therefore, 
peak plate current (ibmax) = 0.173 X 
4.00 = 0.692 ampere, or 692 milliamperes. 

(3) The average characteristics 
curves given in Fig. 45 show that a peak 
plate current of 692 milliamperes is ob¬ 
tained at a peak positive grid voltage 
( e cm.Hx) of 118 volts and an effective min¬ 
imum plate voltage (eb m in) of 140 volts. 

(4) From Table I, K 2 for a conduc¬ 
tion angle of 140 degrees is 0.862. There¬ 
fore, power output (P 0 )= 0.862 X (1500 
-140) X 0.173 = 203 watts (approx.). 

(5) Plate dissipation (P„) = (1500 
X0.173) -203=57 watts (approx.) 

This value is well within the 65-watt 
maximum rating for the 812-A for class 
C telegraphy under ICAS conditions. 

(6) From Table I, K.t is 0.520. From 
the published data, the amplification fac¬ 
tor fi is 29. Therefore, the dc grid voltage 
or bias(E c ) = - [0.520x(118 + 140/29) + 
1500/ 29] =-[0.520 X (118 + 4.8) + 52] 
= -(64 + 52)= -116 volts. 

(7) Peak rf grid voltage (Eg) = 
-(-116) + 118 = 234 volts. 

(8) From the average characteris¬ 
tics curves shown in Fig. 45, for e Cm ax °f 
+ 118 volts and eb m iu of 140 volts, peak 
grid current (icmax) = 195 milliamperes 
(approx.). 

From Table II, K 6 for the ratio 
Ec/Eg = 116/234, or approximately 0.5, 
is 5.78. Consequently, the dc grid cur¬ 
rent (Ic) = 0.195/5.78= 0.0337 ampere, 
or 34 milliamperes (approx.). 

(9) The driving power required at 
the grid (Pd) = 0.9 X 234 X 0.034 = 7.2 
watts. 

These calculated values are com- 
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AVERAGE CHARACTERISTICS 



pared below with the “Typical Opera¬ 
tion” values given in the published data 
for the RCA-812-A in Class C Teleg¬ 
raphy Service, ICAS conditions: 


DC Plate Voltage(Eb). 

Calcu¬ 

lated 

1500 

Pub- 

lishcd 

1500 

VOltB 

DC Grid Voltage(Ec). 

-116 

-120 

volts 

Peak RF Grid Voltage(Eg). . 

234 

240 

volts 

DC Plate Current (lb) . 

173 

173 

ma 

DC Grid Current, 

(Approx., Ic). 

34 

30 

raa 

Driving Power (Approx., Pd) 

7.2 

6.6 

watts 

Power Output (Approx., Po) 

203 

190 

watts 


Plate-Modulated 

Class C Telephony Service 

Operating values for plate-modu¬ 
lated class C amplifiers may also be cal¬ 
culated by the procedure described 
above. As mentioned previously, how¬ 
ever, dc plate-voltage and dc plate-input 
values selected for plate-modulated am¬ 
plifiers must be within the maximum 
ratings given in the tube data for this 
type of service. 

In general, adequate protection 
against excessive dc plate input is ob¬ 
tained when the dc plate voltage and 
plate current do not exceed 80 per cent 
of the maximum class C telegraphy 
values. It is also usually desirable to em¬ 
ploy a conduction angle smaller than 
that used in telegraphy service to assist 
in obtaining linear modulation, as dis¬ 
cussed previously. 


Frequency Multipliers 

Multi grid Tubes 

Operating values for multigrid tu bes 
used as frequency multipliers are also 
calculated as described above under 
Class C Telegraphy Service, except that 
values for the constants Kt, K>, K 3 , K 4 , 
and Kb are obtained from Table III in¬ 
stead of Table I. 



K. 

Table III 

Ki K. 

Ki 

Ki 

Doubler 

4.60 

0.63 1.00 

2.00 

0.174 

Tripler 

6.90 

0.63 3.27 

4.27 

0.116 

Quadrupler 

9.00 

0.63 6.46 

7.46 

0.089 



Triodes 




Operating values for triodes used as 
frequency multipliers are also calculated 
as described above, except that values for 
the K constants are obtained from Table 
III instead of Table I, and the following 
equation is used to determine the value 
of grid-bias voltage: 

Eo=-(KaX Egmax) +^7 ^ Eb - eb m in) 

Class AB, SSB Service 

Multigrid Tubes 

The operating conditions for a class 
ABi linear rf amplifier used in single¬ 
sideband service can be estimated from 
the load line plotted on a set of plate 
characteristics. The typical plate and 
grid-No.2 characteristic curves shown in 
Figs. 46 and 47 are used in the following 
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procedure. All published maximum rat- higher-valued fraction places the static 
ings must be observed for each step. current level in the more linear portion 

(1) Choose values of plate voltage of the dynamic transfer curve. 

(Ei,) and grid-No.2 voltage (E c ,) within (4) Determine the minimum plate 

the published maximum ratings. voltage (Et, mln ) from point of Ibmax 

(2) Determine peak plate current found in (2). 

TYPICAL PLATE CHARACTERISTICS 


<c 

UJ 

a. 

2 

< 

UJ 

h» 

< 

a. 


* 

O 500 1000 1500 2000 2500 

PLATE VOLTS 92CM-II28BT 

Fig. 46 

(5) Determine the grid-No.l bias 
(E C1 ) from graph at the point of zero 
signal found in (3). 

(6) DC plate current at peak of 
envelope (Ii. e ) is approximately equal to 

fbmax/^* 

(7) Average dc plate current (Ii>) 
is equal to It, e /1.4. 

(8) Determine peak grid-No.2 cur¬ 
rent (Ic,max) from Fig. 47 at conditions 
in (2). 

(9) DC grid-No.2 current at peak 
of envelope (I C2e ) is approximately equal' 
tO Icjniax/4. 

(10) Average grid-No.2 current 
(I C j) is approximately equal to I ( ., e /1.4. 

(11) Averagegrid-No.2 dissipation 
(P,.,) is approximately equal to E,-, Xl<- 2 . 

(12) Peak Envelope Power input 
(Pine) is equal to E», X Ib e . 

(13) Peak Envelope Power output 

(I»*max) for zero bias (E Cl = 0) at or (PEP) is equal to (Ibn, a x/4) (Eb-Eb min ). 
slightly below the knee of the zero-bias (*'*) Average Plate Dissipation 

curve for the value of E c .. chosen in step 1S equa * to Pi*»e ~ PEP. 

" (15) Average Power Output (P„) 

(3) Select a value of zero-signal * s e< l ua l to PEP/2, 
plate current (Ib 0 ) between 1/6 and 1/10 /T1 N ( 16 ) E f ect ^ rf ^ oad N resistance 

of Ibmax found in (2). Locate Ib 0 at se- 1S ec l ual to 2 ( E b Eb m in)/Ib 0 - 

lected E», and construct a load line to Example: 

the point found in (2). In general, the Calculate operating values for the 
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RCA-8072 linear rf power amplifier for 
single-sideband service with two-tone 
modulation. 

(1) The plate voltage is selected to 
be 700 volts; grid-N o.2 voltage, 2 50 volts. 

(2) On Fig. 46 plot the maximum- 
signal point at knee of E c , = 0 curve 
(point A). Read Ibmax = 0.65 ampere 
Locate Ebmin at 250 volts. 

(3) I„ 0 = (1/6.5) X 0.65 = 0.10 
ampere. 

(4) On Fig. 46 plot the minimum- 
signal point at Ei, = 700 volts and Iu 0 = 
0.10 ampere (point B). 

(5) On Fig. 46 read Ec, at-15 volts 
at minimum-signal point B. 

(6) Calculate: Ib e = Ibmnx/3 = 
0.650/3 = 0.22 ampere. 

(7) Calculate: Iu = Ib e /l-4 = 0.22/ 
1.4 = 0.16 ampere. 

(8) On Fig. 47 locate point A at Eb 
= 250 volts and E C i> 0 on grid-No.2 
current curves. Read I C2ma x = 0.065 
ampere. 

(9) Calculate: I C:0 = Ic 2 max/4 = 
0.065/4 = 0.016 ampere. 

(10) Calculate: I Cj = I C20 /1.4 = 
0.016/1.4 = 0.011 ampere. 

(11) Calculate: P (; , = E 0 , X I C2 = 
250 X 0.011 = 2.7 watts. Verify that 
grid-No.2 dissipation is within rating. 

(12) Calculate: Pm e = Eb Ib e = 700 
X 0.22 = 154 watts. 

(13) Calculate: PEP = (I„ m j4) 
(Eb - Eb mln ) = (0.650/4) (700 - 250) = 
73 watts. 

(14) Calculate: P p = 0.7 Pi„ e -0.5 
PEP = 0.7 (154) - 0.5 (73) = 71 watts. 

(15) Calculated = PEP/2 = 73/2 
= 36.5 watts. 

(16) Calculate: R p = 2 (Eb - 
EbminJ/Ibrnax = 2(700-250)/0.65 = 1384 
ohms. 

T riodes 

Operating conditions for high-mu 
triodes at zero-bias grid-drive conditions 
with two-tone modulation may be cal¬ 
culated as follows. 

(1) Select a plate voltage (Eb) 
within the maximum rating of the tube. 

(2) Determine dc plate current at 
peak of envelope (Ib e ) which gives a 
plate input approximately 90 per cent 
of the plate input at the peak of envelope 
rating: 


Ibe — 0.9 Pinmax/Eb 

Verify value to be within maximum rat¬ 
ings. 

(3) Determine peak plate current 
(Ibmax) as 3 Ib e found in (2). 

(4) Determine average plate cur¬ 
rent (lb) as Ibe/1-4. 

(5) Determine peak positive grid 
voltage (E Cmax ) and effective minimum 
plate voltage (Eb m i n ) for this value of 
Ibmax from the typical plate character¬ 
istics for the tube. 

The maximum permissible value of 
Ecmax and the minimum permissible 
value of Ebmin are determined at the 
point where the horizontal coordinate 
representing the peak current intersects 
the E c = Eb line (sometimes called “Di¬ 
ode Line”). It is generally desirable for 
Ecmax to be 75 per cent of Ebmin- 

(6) Zero-signal dc plate current 
(Ib 0 ) is equal to h 0 / 5. 

(7) Peak of envelope power input 
(Pine) is equal to Eb in (1) times Ib e in (2). 

(8) Calculate peak envelope 
power output (PEP) as follows: 

PEP = (Ibmnx/4) (Eb — Ebmin) 

(9) Average plate dissipation (P„) 
is equal to 0.7 Pi ne - 0.5 PEP. Verify 
value to be within maximum ratings. If 
exceeded, reduce Ibmax slightly; if still 
exceeded, reduce Eb. 

(10) Peak rf grid voltage (E g ) is 
equal to E Cma x lor zero-bias conditions. 

(11) Determine peak grid current 
(Icmux) from the grid-current character¬ 
istics curves. The value of I Cmax is shown 
at the intersection of the plate-voltage 
coordinate corresponding to Ebmin with 
the grid voltage curve corresponding to 
Ecmax- 

(12) Peak-envelope grid current 
(Ice) is equal to one-third Icmax in (11). 

(13) Average dc grid current (I c ) 
to 1/1.4 Ice in (12). 

(14) Calculate driving power of 
tube (Pd) as follows: Pa = E s (I Cma x/4). 

(15) Calculate effective rf load re¬ 
sistance (R„) as follows: R p = 2(Eb - 
Ebmin) /Ibmax- 

For cathode-drive conditions, it is 
necessary to calculate the feedthrough 
driving power (Pft) as follows: 

Ptt = Eg (Ibmax/4) 

The feedthrough power must then 
be added to both the driving power (Pa) 
in (12) and the peak-envelope power 
(PEP) in (10). The effective rf load re- 
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sistance (R„) in (13) must be modified 
as follows: R p = 2(Eb - Ebmin + E g )/ 
Ibmax- 
Example: 

Calculate operating values for the 
RCA-811A for linear rf power amplifier 
service under ICAS conditions. Refer to 
Fig. 48 for curve values. 


(15) Calculate: Rp = 2(Eb - 
Ebmin)/Ibmax = 2 (1250 - 80)/0.36 = 
6500 ohms. 

Class AB and Class B 
AF Amplifier Service 

Push-pull class AB and class B af 
amplifiers are assumed to have a con¬ 


AVERAGE CHARACTERISTICS 



Fig. 48 


(1) Select Eb = 1250 volts. 

(2) Calculate: Ii, e = 0.9 Pi ne /Eb = 
0.9 X 165/1250 = 0.12 ampere. 

(3) Calculate: Ib max = 3 Ib e = 3 X 
0.12 = 0.36 ampere. 

(4) Calculate: It, = Ib e /l-4 = 0.12/ 
1.4 = 0.09 ampere. 

(5) On Fig. 48 locate Ibmax = 0.36 
ampere at Point A. Read E cmax = 80 
volts, Ebmin = 80 volts. 

(6) Calculate Ib 0 = Ib e /5 = 0.12/5 
= 0.024 ampere. 

(7) Pine = E„ Ibe = 1250 X 0.120 
= 150 watts. 

(8) Calculate: PEP = (Ii> ma x/4) (Eb 
-Ebmin) = (0.36/4) (1250 - 80) = 0.09 
(1170) = 105 watts. 

(9) P„ = 0.7 Pine ~ 0.5 PEP = 
(0.7) 150-(0.5) 105 = 52.5 watts. 

(10) Record: E g = Ecmax = 80 
volts. 

(11) On Fig. 48 locate Iemax = 
0.12 ampere at Point C. 

(12) Calculate: I Ce = Icmax/3 = 
0.12/3 = 0.04 ampere. 

(13) Calculate: I c = I<- e /1.4 = 
0.04/1.4 = 0.028 ampere. 

(14) Calculate: P,i = E g (Icmax/4) 
= 80 (0.12/4) = 2.4 watts. 


duction angle of 180 degrees. 

This assumption is permissible (even 
though the actual conduction angle per 
tube is slightly greater than 180 degrees) 
because any plate currents drawn simul¬ 
taneously by the two sides of the circuit 
are effectively cancelled in the output 
transformer and do not appear in the 
composite plate-current waveform. DC 
voltage, current, input, and dissipation 
values for af amplifiers are calculated on 
aper-tube basis; ac values such as power 
output, driving voltage, and driving 
power are calculated for the entire stage. 

The plate-circuit loads for af ampli¬ 
fiers are usually iron-core transformers, 
which are not adjustable to the same de¬ 
gree as the resonant tank circuits used 
as loads for rf amplifiers. To assure 
proper loading for a class AB or B stage, 
therefore, it is necessary to calculate the 
plate-to-plate load resistance required, 
and to provide an output transformer or 
coupling device which presents this re¬ 
sistance to the plate circuit of the ampli¬ 
fier when connected to the external load.- 
Because the dc plate current of a class 
AB or class B af amplifier is small under 
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zero-signal conditions and increases with 
amplitude of the driving signal, it is also 
necessary to calculate both the zero-sig¬ 
nal plate current (Ib 0 ) and the maximum- 
signal plate current (Ibmax)- The maxi- 
mum-signal value should not be con¬ 
fused with the peak plate current (ibmax)* 
which is the highest instantaneous value 
and, at the assumed conduction angle of 
180 degrees, is equal to 3.14 X Ibmax* 

Class AB2 Amplifiers 

Multigrid Tubes 

(1) Choose a plate voltage (Eb), a 
dc grid-No.2 (screen-grid) voltage (E C2 ), 
and a maximum-signal dc plate current 
(Ibmax) which provide a maximum-sig¬ 
nal plate input within the maximum 
ratings for the tube. Assume a plate- 
conduction angle of 180 degrees. 

(2) Using the value Ki = 3.14 given 
in Table I for a conduction angle of 180 
degrees, calculate the peak plate current 
(l'bmax) P er tube as follows: 

ibmax = Ki X Ibmax = 3.14 Ibnmx 

(3) Determine peak positive grid- 
No.l voltage (e cini ax) and effective mini¬ 
mum plate voltage (eb m i n ) from the 
plate-family curves for the tube for the 
calculated value of ib max and the chosen 
value of E C2 . As mentioned earlier for 
class C amplifiers, the best compromise 
from the standpoints of plate-circuit 
efficiency and power sensitivity is ob¬ 
tained when eb,„i„ is slightly to the right 
of the “knee” in the appropriate grid- 
voltage curve. 

(4) Using the value of Ko = 0.785 
given in Table I, calculate the power 
output (P 0 ) for the stage (two tubes in 
push-pull) as follows: 

Po= 2K ; x (Eb — ebmin) X Ibmax 
= 1.57 X (Eb - ebmin) x Ibmax 

(5) The plate dissipation (P p ) per 
tube is then given by 

Pp = (E b X Ibmax) - Po/2 
If this value exceeds the maximum plate 
dissipation rating per tube for class AB 2 
service, it will be necessary to recalcu¬ 
late steps (1) through (5) using either a 
smaller peak plate current (and, conse¬ 
quently, a smaller maximum-signal dc 
plate current), or a lower value of ebmin. 

(6) The zero-signal dc plate current 
(Ibo) per tube is selected to provide a 


combination of high power output with 
low odd-harmonic distortion. A small 
value of Ib 0 * s desirable for high power 
output, but a value above the “knee” of 
the tube characteristic must be used to 
minimize distortion. 

In most cases, a suitable value for 
Ibo is ° ne which results in a zero-signal 
plate dissipation per tube of one-third 
to one-half the maximum rated value 
(Ppuittx)* E° r one-third maximum dissi¬ 
pation, the zero-signal plate current 
(Ibo) Per tube is given by 

Ibo = Ppmax/(3 X Eb) 

(7) The dc grid-No.l bias voltage 
(E C1 ) required to obtain the desired 
value of Ibo can then be determined 
from the plate-family curves for the 
chosen value of E^. 

(8) The peak af grid-No.l (driving) 
voltage (E gl ) required for each tube is 
given by 

P«i = ~Eci -{- ecimax 

The total driving voltage (E B1 _ K1 ) re¬ 
quired for the stage, therefore, is given 

by 

Ebi-k^ 2 X (E R1 ) = 2 X (-E Cl + ecimax) 

(9) The plate-to-plate load resist¬ 
ance (Rlp-p) required for a push-pull 
class AB 2 or class B af amplifier is given 
by 

Rlp-p = 1*27 X (Eb - ebmin)/Ibmax 
This value is four times the resistance 
represented by a load line drawn on the 
appropriate plate-family curves for the 
tube from the ib max , e bmin point to the 
intersection of the plate-voltage (Eb) 
coordinate with the lb = 0 axis. 

(10) Determine the peak grid-No.l 
current (icimax) per tube from the grid- 
No.1-current curves given for the tube. 
The value of i ClmftX is shown at the in¬ 
tersection of the ebmin coordinate with 
the ecimax curve. 

(11) The maximum-signal driving 
power (Pd) required by the push-pull 
stage is given by 

Pd = icimax X E gl /2 

(12 )The peak grid-No.2 current 
per tube (ic 2miix ) is obtained from the 
grid-No.2 characteristics curves for the 
chosen grid-No.2 voltage. 

(13) Using the value K 5 = 0.25 given 
in Table I for a conduction angle of 180 
degrees, calculate the maximum-signal 
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grid-No.2 current (Ic 2 max) P er tube as 
follows: 

Icamax = X ic 2 max = 0-25 ic->max 

(14) The maximum-signal grid-No.2 
input (Wc-.) per tube is then given by 
Wco = Ecj X Ic>max 

If this value of W C2 exceeds the maxi¬ 
mum rating for the tube, it will be neces¬ 
sary to reduce either eb m i n or E C2 . 

The zero-signal grid-No.2 current 
(Icjo) is usually a small fraction of the 
maximum-signal current (Ic>max)* Con¬ 
sequently, it has little or no effect on the 
maximum grid-No.2 input, and is not 
an important consideration. 

Example: 

Calculate operating values for a 
push-pull class AB 2 af amplifier stage 
using two RCA-6146 tubes operating 
under ICAS conditions. The basic oper¬ 
ating values are E b = 600 volts, E C2 = 
200 volts, and I b max = 135 milliamperes 
per tube. 

(1) Plate input per tube (Pi) = 600 
X 0.135 = 81 watts. This value is well 
within the maximum rating of the 6146 
for this type of service (90 watts). 

(2) For a conduction angle of 180 
degrees, peak plate current per tube 
(ibmax) - 3.14 X 0.135 = 0.424 ampere, 
or 424 milliamperes. 

(3) From the average plate charac¬ 
teristics curves for E(*> = 200 volts given 
in the data section, the peak positive 
grid-No.l voltage per tube (ecmiax) = 
+5 volts (approx.) and the effective 
minimum plate voltage (e bm i n ) = 65 
volts (approx.). 

(4) Power output for two tubes in 
push-pull (P 0 ) = 1.57 X (600-65) X 0.135 
= 113.5 watts. 

(5) Plate dissipation per tube (P p ) 
= (600 X 0.135) - 113.5/2= 24.2 watts. 

(6) For one-third maximum rated 
plate dissipation, zero-signal dc plate 
current (Ii«,) = 25/(3 X 600) = 0.0139 
ampere, or 14 milliamperes (approx.) 
per tube. 

(7) From the plate-family curves 
for E C2 = 200 volts, the dc grid-No.l 
voltage or bias (E CI ) required to produce 
a zero-signal plate current of 14 milli¬ 
amperes per tube at a plate voltage of 
600 volts is approximately -51 volts. 

(8) The peak af grid-No.l-to-grid- 


No.l (driving) voltage (E gl . gl ) = 

2 [-(-51) +5] = 112 volts. 

(9) The effective plate-to-plateload 

_ v 1.27X(600 -65) 
resistance (R Lp - p ) =-0~l35- = 

5033, or approximately 5000 ohms. 

(10) From the grid-No.l curves 
given in the data section for E C2 = 200 
volts, peak grid-No.l current (icimax) is 
8 milliamperes (approx.) for e Cnn ax = 
+5 volts and e bm m = 65. 

(11) The driving power required to 
produce maximum power output (Pd) = 
(0.008 X 56)/2 = 0.22 watt. 

(12) From the grid-No.2 curves for 
E c .,= 200 volts given in the data section, 
for ec lmax =+5 volts and e bmln = 65 volts, 
peak grid-No.2 current per tube (ic 2ma x) 
= 45 milliamperes. 

(13) The dc maximum-signal grid- 
No.2 current per tube (Ic-. m . lx ) = 0.25 X 
45= 11.2 milliamperes. 

(14) Maximum-signal grid-No.2 in¬ 
put per tube (W C2 ) = 200 X 0.0112 = 
2.24 watts. This value is well within the 
maximum rating for. the 6146 (3 watts 
per tube). 

These calculated values are com¬ 
pared below with the nearest “Typical 
Operation” shown in the published data 
for the 6146 in Class AB Operation, 
ICAS conditions. 


Values are for two tubes 

Calcu¬ 

lated 

Pub¬ 

lished 

DC Plate Voltage (E b ).. 
DC Grid-No.2 

600 

600 

volts 

Voltage (Ec:). 

DC Grid-No.l Voltage 

200 

190 

volts 

(Fixed Bias, Eci). 

Peak AF Grid-No.l-to- 

-51 

-48 

volts 

Grid-No.l Voltage 
(Egi-gi). 

112 

109 

volts 

Zero-Signal DC Plate 

Current (2Ibo). 

Maximum-Signal DC 

27 

28 

ma 

Plate Current (21bmax) 
Zero-Signal DC Grid- 

270 

270 

ma 

No.2 Current (2Ica>)... 
Maximum-Signal DCGrid- 

— 

1.0 

ma 

No.2 Current (2Iesraax) 
Effective Load Resistance 

22.4 

20 

ma 

(Plate to plate, Rlp-p) 

5000 

5000 ohms 

Maximum-Signal Driving 
Power, (Approx., Pd). 
Maximum-Signal Power 

0.22 

0.3 

watt 

Output, (Approx., Po). 

113.5 

110 watts 


Class B Amplifiers 

Triodes 

The procedure for calculating oper- 
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ating values for push-pull triode class B 
stages is substantially the same as that 
given above for multigrid-tube class 
AB 2 stages, but does not involve calcu¬ 
lations for grid-No.2 voltage, current, 
input, or dissipation. 

Example: 

Calculate operating values for a 
class B modulator stage using two RCA- 
812-A’s operating under ICAS condi¬ 
tions. The dc plate voltage (E b ) is 1500 
volts, and the maximum-signal dc plate 
current (I bmax ) per tube is 155 milli- 
amperes. 

(1) Plate input per tube (Pi) = 
1500 X 0.155 = 232.5 watts. This value 
is slightly less than the maximum plate- 
input rating of the 812-A for ICAS 
operation (235 watts). 

(2) For a conduction angle of 180 
degrees, the peak plate current per tube 
(ibmax) = 3.14 X 0.155 = 0.487 ampere, 
or 487 milliamperes. 


shown in Fig. 45, peak grid current 
(icmax) for e Cmax = + 90 volts and e bmln 
= 100 volts is 140 milliamperes (approx.). 

(11) The driving power required for 
maximum output (P«i) = (0.140 X 135)/2 
= 9.45, or approximately 9.5 watts.These 
calculated values are compared below with 
the “Typical Operation” values for ICAS 
conditions shown in the published data 
for the RCA-812-A in Class B Modula¬ 
tor Service, ICAS conditions. 


Values are for two tubes 

Calr.ii- 

lated 

Pub¬ 

lished 


DC Plate Voltage (E b ). . 

1500 

1500 

volts 

DC Grid Voltage (Ec) .. 
Peak AF Grid-to-Grid 

-45 

-48 

volts 

Voltage (Eg-g). 

270 

270 

volts 

Zero-Signal DC Plate 

Current (2I b o). 

Maximum-Signal DC Plate 

29 

28 

ma 

Current (2I b max) .... 
Effective Load Resistance 

310 

310 

ma 

(Plate-to-plate. Rlp-p) 
Maximum-Signal Driving 

11500 

13200 

ma 

Power (Approx., Pd). . 

9.5 

5 watts 

Maximum-Signal Power 




Output (Approx., Po).. 

340 

340 watts 


(3) From the average plate charac¬ 
teristics curves shown in Fig. 45, for 
ibmax = 4 **7 milliamperes, the peak posi¬ 
tive grid voltage (e Cmax ) = + 90 volts 
(approx.) and the effective minimum 
plate voltage (e bmln ) =100 volts. 

(4) Power output for two tubes 
(Po) = 1.57 X (1500-100) X 0.155 = 340 
watts (approx.). 

(5) Plate dissipation per tube (P„) 
= (1500 X 0.155) -340/2 = 62.5 watts. 
This value is within the maximum rating 
for the 812-A (65 watts). 

(6) For one-third maximum rated 
dissipation, zero-signal dc plate current 
per tube (I bo ) = 65/(3 X 1500) = 0.0145 
ampere = 14.5 milliamperes. 

(7) From the plate characteristics 
curves given in Fig. 45, dc grid voltage 
or bias (E c ) required to produce this 
value of plate current at a plate voltage 
of 1500 volts is approximately -45 volts. 

(8) The peak af grid-to-grid driving 
voltage required for maximum power 
output .(Eg_ g ) = 2E = 2 [-(-45)+90] 
= 270 volts. 

(9) The effective plate-to-plate load 

N 1.27 X (1500-100) 
resistance (R L p-p) = --- 

= 11500 ohms (approx.). 

(10) From the grid-current curves 


Conversion Factors 

Operating conditions for voltage 
values other than those shown in the 
published data can be obtained by the 
use of the nomograph shown in Fig. 49 
when all electrode voltages are changed 
simultaneously in the same ratio. The 
nomograph includes conversion factors 
for current (Fj), power output (F,,) f 
plate resistance or load resistance (F r ), 
and transconductance (F gm ) for voltage 
ratios between 0.5 and 2.0. These fac¬ 
tors are expressed as functions of the 
ratio between the desired or new voltage 
for any electrode (E d es), and the pub¬ 
lished or original value of that voltage 
(E pub ). The relations shown are appli¬ 
cable to triodes and multigrid types in 
all classes of service. 

To use the nomograph, simply 
place a straight-edge across the page so 
that it intersects the scales for Edes and 
E pub at the desired values. The desired 
conversion factor may then be read di¬ 
rectly or estimated at the point where 
the straight-edge intersects the Fj, F,„ 
F r , or F gm scale. 

For example, the dashed lines on 
the nomograph show that for a ratio 
Edes/E,, ub of 2/2.5 (all electrode volt¬ 
ages reduced 20 per cent), Fi is approxi¬ 
mately 0.72, Fp is approximately 0.57, 
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Fr is 1.12, and F gm is approximately volts. (The dc plate current lb of the 
0.892. These factors may be applied di- tube under the desired conditions is 90 
rectly to operating values shown in the watts/750 volts, or 120 milliamperes.) 
tube data, or to values calculated by the Because curve families are not avail- 

methods described previously. able for an Ec, of 160 volts, operating 

When only one electrode voltage of conditions must first be calculated for 
a tube is changed, for example in the the nearest value of E c , for which curves 
calculation of operating conditions for a are available (i.e., 150 volts). For this 
multigrid tube operated at a grid-No.2 calculation, the chosen values of E b and 
voltage for which curve families are not I b must be converted to the correspond- 
available, the nomograph is used twice, ing values for Ec, — 150. The plate volt- 

The procedure is shown in the following (Eb) becomes 750 * 150, or approxi- 
example: loU 

Determine operating values for an mately 703 volts. Using conversion-fac- 
RCA-6146 beam power tube in Class C tor values obtained from the nomograph 
Telegraphy Service at its maximum f° r the voltage ratio 150/160, the plate 
ICAS plate-voltage (Eb) and plate-input current (Ib) = Fi X It> = 0.91 X 1-0, or 
(Pi) ratings of 750 volts and 90 watts, approximately 109 milliamperes. 
and at a grid-No.2 voltage (E c ,) of 160 For a conduction angle of 140 de- 
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grees, Ki = 4 and the peak plate current 
(ii,max) = 4 X 109 = 436 milliamperes. 

From the plate-family curves of the 
6146 for Ec 2 = 150 volts shown in the 
tube data, the effective minimum plate 
voltage (eb m in) = 75 volts and the peak 
positive grid voltage (e Clmax ) = +15 
volts. 

From the corresponding grid-No.l 
and grid-No.2 curve families, peak grid- 
No.l current (icimax) = 24.5 milli¬ 
amperes and peak grid-No.2 current 
Ocjmax) = 39.5 milliamperes. 

These instantaneous voltages and 
currents can now be converted to cor¬ 
responding values for the desired E C2 of 
160 volts. For the voltage ratio 160/150, 
or 1.066, ebmin = 75 X 1.066, or approxi¬ 
mately 80 volts, and e Clmax = +15 X 
1.066, or approximately 16 volts. 

From the nomograph, the current 
conversion factor Fi for the ratio 160/150 
is 1.1. Consequently, icimax = 24.5 X 1.1, 
or approximately 27 milliamperes, and 
ic 2 max=39.5X 1.1, or approximately 43.5 
milliamperes. 

The remaining operating values can 
then be calculated: Power output (P 0 ) 
= K 2 X (Eb-ebn,i») X lb = 0.862 (750- 
80) X 0.120 = 69.3 watts. 

Thedc grid-No.l voltage or bias (E CI ) 

= -(K, X ecimax) - K ‘ X Eci —(0-52 

K'281 

X 16) -1.52 (160/4.5), or approximate¬ 
ly -62 volts. 

The peak rf grid-No.l voltage (E B i) 
= -(-62) +16 = 78 volts. 

From Table II, the constant K 6 = 
9.15 (approx.) for an E C1 /E K1 ratio of 
62/78, or 0.795. Consequently, the dc 
grid-No.l current (I C i) = 27/9.15, or 
approximately 3 milliamperes. 

The dc grid-No.2 current (I C2 ) = 
Kb X ic 2m ax = 0.2 X 43.5, or 8.7 milli¬ 
amperes. The dc grid-No.2 input (W C2 ) 
= 160 volts X 0.0087 amperes, or ap¬ 
proximately 1.4 watts. 

These calculated values are com¬ 
pared below with the published “Typi¬ 
cal Operation” values for the 6146 in 
Class C Telegraphy, ICAS conditions: 

Calcu- Pub- 
lated lishcd 

DC Plate Voltage (Eb). . 750 750 volts 

DC Grid-No.2 

Voltage (Ec»). 160 160 volts 


DC Grid-No.l 


Voltage (Eci). 

-62 

-62 

volts 

Peak RF grid-No.l 

Voltage (Egj). 

78 

79 

vol ts 

DC Plate Current (lb).. 

120 

120 

ma 

DC Grid-No.2 

Current (Icj). 

8.7 

11 

ma 

DC Grid-No.l 

Current (Ici). 

3 

3.1 

ma 

Driving Power, 

(Approx., Pd). 

0.21 

0.2 

watt 

Power Output, 

(Approx., P 0 ). 

69.3 

70 

watts 

Plate-input power (Pi). . 

90 

90 

watts 

Plate dissipation (Pd)... 

21 

20 

watts 

Grid-No.2 Input (Wcj).. 

1.39 

1.76 

watts 


Because this method for conversion 
of characteristics is necessarily an ap¬ 
proximation, the accuracy of the nomo¬ 
graph decreases progressively as the 
ratio Edes/Epub departs from unity. In 
general, results are substantially correct 
when the value of the ratio Edes/Epub 
is between 0.7 and 1.5. Beyond these 
limits, the accuracy decreases rapidly, 
and the results obtained must be con¬ 
sidered rough approximations. 

The nomograph does not take into 
consideration the effects of contact po¬ 
tential or secondary emission in tubes. 
Because contact-potential effects be¬ 
come noticeable only at very small dc 
grid-No.l (bias) voltages, they are gen¬ 
erally negligible in power tubes. Second¬ 
ary emission may occur in conventional 
tetrodes, however, if the plate voltage 
swings below the grid-No.2 voltage. 
Consequently, the conversion factors 
shown in the nomograph apply to such 
tubes only when the plate voltage is 
greater than the grid-No.2 voltage. Be¬ 
cause secondary emission may also oc¬ 
cur in certain beam power tubes at very 
low values of plate current and plate 
voltage, the conversion factors shown in 
the nomograph do not apply when these 
tubes are operated under such conditions. 

Adjustment and Tuning 

AF equipment does not normally 
require tuning or preliminary adjust¬ 
ments other than those necessary for 
obtaining plate-current balance in push- 
pull stages. Subsequent operating adjust¬ 
ments of gain or input-signal level and 
“tone” or frequency response can usually 
be made without the aid of auxiliary 
equipment. 

Tuning and operating adjustments 
in rf power equipment, however, are nu- 
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merous and complex and require the use 
of instruments for accurate measurement 
of frequency, dc grid current, dc plate 
voltage and current, and dc screen-grid 
(grid-No.2) voltage and current of multi¬ 
grid tubes. Other equipment which may 
be necessary or useful includes: a grid- 
dip oscillator for preliminary tuning of 
resonant tank circuits and for neutrali¬ 
zation adjustments; a “dummy load” 
(an incandescent lamp or non-inductive 
resistor having suitable resistance and 
wattage rating) used to absorb the power 
output of the final stage so that unau¬ 
thorized frequencies or other improper 
signals which may be produced during 
preliminary adjustments are not radi¬ 
ated by the antenna system or load; 
simple rf indicators, such as a neon lamp 
or a small flashlight bulb which is con¬ 
nected to a one- or two-turn loop of wire; 
and simple devices for measuring approxi¬ 
mate frequency, such as absorption-type 
wavemeters. A cathode-ray oscilloscope 
is desirable for proper adjustment of 
radiotelephone, television, and facsimile 
transmitters. 

Because a class C stage may draw 
excessive plate current if operated even 
momentarily into an improperly tuned 
plate-tank circuit, all plate-tank circuits 
should be tuned to their approximate 
operating frequencies (with the aid of a 
grid-dip oscillator) before actual operat¬ 
ing adjustments are begun. During this 
preliminary tuning procedure, all plate, 
screen-grid, and grid-bias supplies should 
be turned off, but all tubes and circuit 
components should be in place and nor¬ 
mal filament or heater voltages should 
be applied to the tubes to assure that the 
stray capacitance and inductance of each 
stage are substantially the same as those 
present during operation. 

Tuning Procedure 

Tuning and adjustment of rf power 
equipment starts in the oscillator or in¬ 
put stage, and continues through suc¬ 
ceeding stages along the path followed 
by the rf signal. The procedure used in 
tuning class C stages is generally the 
same for all types of service, circuit con¬ 
figurations, and tube types. Consequent¬ 
ly, the procedure given below for tuning 
a “straight-through” rf amplifier stage 
also applies to frequency multipliers. It 


is assumed that the amplifier has been 
properly neutralized, if required, by the 
method described later, and that the 
preceding stage or “driver” has been 
properly tuned and is delivering full out¬ 
put at the desired frequency. 

(1) Make sure that all power to the 
equipment is off. 

(2) Disconnect all positive plate, 
screen-grid, and suppressor-grid supply 
leads from the amplifier and from all 
following stages. 

(3) If variable coupling is used be¬ 
tween driver and amplifier, adjust the 
coupling to approximately one-half 
maximum. 

(4) Apply only normal filament or 
heater voltage to the amplifier, and all 
normal operating voltages to the driver. 

(5) Quickly tune the driver plate 
circuit to resonance, which is indicated 
by a dip in driver plate current, as shown 
in Fig. 50, and by maximum grid cur¬ 
rent in the amplifier stage. If the ampli¬ 
fier has a tuned grid circuit, this circuit 
should also be tuned to resonance (indi¬ 
cated by an increase in the amplifier 
grid current). 

(6) Increase the coupling between 
driver and amplifier, being careful not 
to exceed the maximum permissible grid 
current for the amplifier tube or tubes. 
It should be possible to obtain full rated 
grid current for the amplifier stage with¬ 
out overloading the driver (overload 
being indicated by excessive driver plate 
current at resonance). 

(7) Retune the driver plate circuit 
(and the amplifier grid circuit) to reso¬ 
nance. This procedure should always be 



Fig. 50 

followed after a change is made in 
coupling or loading to compensate for the 
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normal detuning effects of such changes. 

(8) Turn on any fixed-bias supplies 
for the amplifier, and make any circuit 
changes or adjustments necessary to as¬ 
sure that the plate, screen-grid, and sup¬ 
pressor-grid voltages for the amplifier 
will not be more than 50 per cent of their 
normal values when applied. Disconnect 
the external load from the amplifier 
plate-tank circuit, or, if this change is 
not practicable, reduce the coupling be¬ 
tween amplifier and external load to 
minimum. If the load for the amplifier 
is another tube, remove this tube from 
its socket. 

(9) Apply plate, screen-grid, and 
suppressor-grid voltages (50 per cent of 
normal values) to the amplifier, but not 
to any following stages, and quickly 
tune the amplifier plate circuit to reso¬ 
nance. When an amplifier is operated 
without a load connected to its plate 
tank, its plate current will usually dip 
at resonance to between 10 and 20 per 
cent of the normal full-load value. The 
absolute value of the no-load plate cur¬ 
rent at resonance depends on the Q of 
the plate-tank circuit, the type of bias 
used, and the rf excitation voltage, and 
should not be considered an indication 
of the amplifier efficiency. 

If the plate current of an unloaded 
triode does not dip in the normal man¬ 
ner, the trouble may be caused by inade¬ 
quate grid excitation, excessive tank- 
circuit losses, or improper neutralization. 
If the plate-tank circuit of any class C 
amplifier cannot be tuned to resonance, 
the tank-circuit inductance or capaci¬ 
tance, or both, may have to be increased 
or decreased in value, depending on 
whether the circuit is found to tune 
higher or lower than the desired fre¬ 
quency. An absorption-type wavemeter 
is useful in such adjustments. 

If flashover occurs in the plate-tank 
capacitor during tuning adjustments,re¬ 
connect the load to the amplifier output 
circuit and/or increase the coupling be¬ 
tween amplifier and load until the rf 
voltage is reduced sufficiently to elimi¬ 
nate the flashover. 

(10) Connect the external load to 
the amplifier plate tank. (If this step has 
already been taken to eliminate flash- 
over, as described above, tighten the 
load coupling.) When the load is applied 


or the load coupling increased, the plate 
current of the amplifier should rise. Re¬ 
tune the amplifier plate tank to reso¬ 
nance after each change in coupling.The 
amplifier plate current should still dip at 
resonance, but its minimum value should 
be considerably higher than under no- 
load conditions, as shown by the dashed 
curve in Fig. 50. 

(11) Apply full plate, screen-grid, 
and suppressor-grid voltages to the am¬ 
plifier. Increase the coupling between 
amplifier and load, retuning the ampli¬ 
fier plate tank to resonance as often as 
necessary, until the plate current at the 
resonance dip has the desired value. In 
no case should the plate input (the prod¬ 
uct of the dc plate voltage and dc plate 
current) exceed the maximum value 
given in the tube ratings for the type of 
service involved. 

Because the dc grid current of an 
amplifier decreases as the load on the 
amplifier is increased, grid current should 
be checked after each change in load or 
load coupling to make sure it has not 
dropped appreciably below the normal 
or desired value. If it has, the cause may 
be insufficient grid excitation or exces¬ 
sive grid bias. 

Neutralizing Adjustments 

The procedure used in neutralizing 
rf amplifiers is substantially the same 
regardless of the neutralizing circuits or 
tube types employed.The tube operating 
conditions used are similar to those em¬ 
ployed for preliminary tuning of plate- 
tank circuits, except that excitation at 
the highest operating frequency is ap¬ 
plied to the stage being neutralized. 

(1) Make sure that all power to the 
equipment is off. 

(2) Disconnect all positive plate, 
screen-grid, and suppressor-grid supply 
leads from the amplifier and from all 
following stages. Adjust the coupling be¬ 
tween driver and amplifier to maximum, 
and loosely couple a fairly sensitive rf 
indicator to the amplifier plate-tank coil. 
Although a simple indicator is usually 
satisfactory, a sensitive rf meter con¬ 
nected to a one- or two-turn loop or a 
vacuum-tube voltmeter equipped with a 
suitable rectifier probe provides more 
exact indications, particularly for final 
adjustments. 
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(3) Apply normal filament or heater 
voltage to the amplifier, and all normal 
operating voltages to the driver, and tune 
the driver plate circuit to resonance. 

(4) Tune the plate-tank circuit of 
the amplifier to resonance (shown by 
maximum brightness or maximum read¬ 
ing of the rf indicator). Adjust the neu¬ 
tralizing capacitor until the rf indicator 
shows minimum brightness reading. 

(5) Carefully retune the amplifier 
plate-tank circuit to resonance. The rf 
indicator should now show a new maxi¬ 
mum reading, but one having substan¬ 
tially smaller magnitude than the origi¬ 
nal reading. Again adjust the neutral¬ 
izing capacitor for a minimum reading 
on the rf indicator. The driver plate- 
tank circuit should be checked and, if 
necessary, retuned to resonance during 
these adjustments. 

Repeat step (5) until a setting for 
the neutralizing capacitor is found which 
produces no indication of rf voltage in 
the amplifier plate circuit. As this set¬ 
ting is approached, it will probably be 
necessary to increase the coupling be¬ 
tween the rf indicator and amplifier 
plate tank to obtain useful indications. 
A stage may be considered properly neu¬ 
tralized when the rf indicator shows zero 
at maximum coupling. 

In neutralizing a push-pull ampli¬ 
fier, both neutralizing capacitors should 
be adjusted simultaneously. However, 
both capacitors will seldom have the 
same setting at the point of complete 
neutralization because of slight differ¬ 
ences in tube and stray circuit capaci¬ 
tance, and because split tank circuits are 
seldom electrically symmetrical. 


A dc milliameter connected in the 
grid-return circuit of an amplifier can 
also be used as a very sensitive indicator 
for neutralizing adjustments. The am¬ 
plifier is operated without plate, screen- 
grid, or suppressor-grid voltage, and suf¬ 
ficient rf excitation is applied to produce 
a normal value of grid current. If the 
amplifier is not properly neutralized, its 
grid current will vary when its plate- 
tank circuit is tuned through resonance. 
The neutralizing capacitor should then 
be adjusted slowly while the amplifier 
plate-tank circuit is tuned back and 
forth through resonance. As the point of 
neutralization is approached, the varia¬ 
tions in grid current decrease. When the 
amplifier is perfectly neutralized, tuning 
of its plate-tank circuit through reso¬ 
nance does not cause even a slight 
change in the reading of the grid-current 
meter. 

In some cases, it may not be possi¬ 
ble to eliminate rf feedthrough entirely 
by adjustment of the neutralizing capaci¬ 
tor. This difficulty is usually an indica¬ 
tion of stray coupling between the am¬ 
plifier and driver plate tanks, or of stray 
capacitances in various portions of the 
amplifier which tend to unbalance the 
neutralizing circuit. Adequate shielding 
between the driver and amplifier and be¬ 
tween the grid and plate circuits of the 
amplifier will usually eliminate this 
difficulty. 

The difficulty may also arise in a 
stage employing a split-stator tank ca¬ 
pacitor if the ground lead of the capaci¬ 
tor is not connected by the shortest pos¬ 
sible path to the cathode-return point 
of the stage. 
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Because power tubes usually operate 
at high voltages and temperatures, draw 
heavy currents, and are used in high- 
efficiency circuits, terminal connections 
for such tubes should have large-area, 
low-resistance contacts capable of ac¬ 
commodating relatively large wire sizes 
and utilize high-quality insulation. 

Sockets or mountings for power 
tubes having filamentary cathodes 
should be installed, as a general rule, so 
that the tubes are operated in a vertical 
position with the base or filament end 
down. Vertical operation minimizes the 
danger of internal short circuits which 
may be caused by thermal expansion or 
sagging of the filament. Certain fila¬ 
mentary-cathode vacuum types may be 
operated in other than vertical positions, 
provided precautions specified in the 
tube data are observed. Tubes having 
indirectly heated cathodes may gener¬ 
ally be operated in any position. 

If equipment is to be subjected to 
mechanical shock or vibration, the equip¬ 
ment housing, the tube mountings, or 
both should include some form of shock- 
absorbingsuspension.andsuitable means 
should be employed to lock the tubes in 
their sockets or mountings. 

Ventilation and Cooling 

All electron tubes have heat losses 
in the plate which cause the temperature 
of the tube to rise above the ambient 
temperature. As a result, the dissipation 
rating of the plate is limited by the max¬ 
imum allowable temperature which the 
envelope and internal elements of the 
the tube are rated to withstand. There¬ 
fore, all methods of cooling tubes have 
the common purpose of transferring dis¬ 
sipated heat from the tube to maintain 
terminal or bulb temperatures below 
their specified ratings. 

Three basic methods are used to cool 
power tubes: natural-convection, forced- 
air, and conduction cooling. Most of the 
tubes listed in this manual are designed 
for operation at maximum ratings with 
natural-convection cooling. Some types, 
such as the 6161, require forced-air cool¬ 
ing; other types, such as the 826, 829B, 
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and 833A, can be operated with natural- 
convection cooling, but carry substan¬ 
tially higher ratings when forced-air cool¬ 
ing is employed. Recently developed 
tubes having external plates are cooled 
by forced-air cooling (type 8122) or by 
conduction cooling (type 8072). 

Regardless of the cooling method 
used, power-tube equipment design 
should always permit the unimpeded 
circulation of air around all tubes and 
include provision for adequate ventila¬ 
tion of tube and equipment enclosures 
so that the envelope temperatures will 
not become high enough to damage the 
tubes or their associated circuit com¬ 
ponents. No further precautions need 
be taken for tubes cooled by natural con¬ 
vection, other than ensuring that the 
maximum permissible seal or bulb tem¬ 
perature is not exceeded. Tubes cooled 
by natural convection are generally lim¬ 
ited to plate-dissipation ratings below 
1000 watts. 

Tubes designed for forced-air cool¬ 
ing can be made smaller and more com¬ 
pact; however, systems using forced-air- 
cooled tubes require duct work and ad¬ 
ditional power for the operation of a fan. 
Forced-air cooling for power tubes can 
rangefrom astream of air directedradially 
to the major tube axis to a stream directed 
axially through an elaborate air-flow 
system. Forced-air-cooled types are fit¬ 
ted with a special radiator which in¬ 
creases the cooling efficiency. Various 
types of radiators are described under 
Construction and Materials. Forced-air¬ 
cooled tubes are generally limited to 
plate dissipation ratings below 50,000 
watts. Maximum permissible envelope 
temperatures, air flow, and pressure re¬ 
quirements for forced-air-cooled tubes 
are given in the Tube Types—Technical 
Data section. 

To a certain extent, conduction cool¬ 
ing is inherent in all tubes as a result of 
the physical contact between the tube 
and its socket and mounting. However, 
tubes which are specifically designed for 
conduction cooling can be made smaller 
and more compact and do not require 
the fan and duct work necessary for 
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forced-air cooling. These tubes can be 
used in enclosed or high-altitude sys¬ 
tems where forced-air cooling is pre¬ 
cluded. Although conduction cooling re¬ 
quires careful initial design of the ther¬ 
mal circuit, it does not require cooling- 
system maintenance or operating ex¬ 
pense. In conduction-cooled tubes, the 
plate must be designed as an external 
electrode and its terminal must be ther¬ 
mally coupled to a constant-tempera¬ 
ture device (solid or liquid heat sink) 
which limits the tube to the specified 
maximum temperature. The coupling 
must have low electrical conductance 
and high thermal conductivity. 

Thermal conductivity is defined as 
the rate of transfer of heat by conduction 
through unit thickness of a material, 
across a unit area for a unit difference of 
temperature. The thermal conductivity 
K* of the entire conduction-cooling sys¬ 
tem for any given configuration is rep¬ 
resented by the equation: 

K = Wl ‘ 

iS ' 3 t, - Ti 

where W„ is the selected dissipation in 
watts, T> is the temperature at the tube 
terminal in degrees centigrade (T 2 
should never exceed the specified maxi¬ 
mum rating), and Ti is the temperature 
at the heat sink in degrees centigrade. 

For very-high-power requirements, 
liquid cooling, which is capable of re¬ 
moving large quantities of heat, is re¬ 
quired. In this type of cooling, the tube 
electrodes are either immersed in a liquid 
or have built-in ducts for conveying the 
liquid through the internal areas of the 
electrodes. 

Water is the most commonly used 
coolant because it is readily available 
and inexpensive. The water must be free 
from impurities which might make it a 
conductive medium. Other coolants hav¬ 
ing lower freezing points are used in sys¬ 
tems which may be subjected to freez¬ 
ing temperatures when not in use. 

-- It is essential that high-quality liq¬ 
uid be used to fill the cooling system and 
that provision be made for continuous 
purification and elimination of sources 
of contamination. These precautions are 
necessary to prevent scale formation, 
corrosion, and excessive electrolysis, 
which can reduce tube life. 


The glass portions of a tube enve¬ 
lope should not be exposed to the spray 
of any liquid or be permitted to come in 
contact with metal objects such as cir¬ 
cuit wiring or grounded metal shields 
because excessive temperature differ¬ 
ences may cause envelope fractures. 
Shields should not fit so closely as to im¬ 
pede the free circulation of air around 
the tubes. In many cases, they may be 
designed to produce a “chimney” effect 
which will increase the draft and im¬ 
prove tube ventilation. 

The maximum permissible bulb 
temperature of a vacuum tube or inert- 
gas tube is determined principally by 
thesoftening point of the glass employed, 
or by the point at which gas may be 
released by the envelope. In the case of 
mercury-vapor tubes, both minimum 
and maximum bulb-temperature limits 
are specified to assure satisfactory va¬ 
porization of the mercury. Temperature 
considerations for mercury-vapor tubes 
are discussed in the Rectifier Considera¬ 
tions Section. 

Wiring Considerations 

Energy losses in power-tube circuit 
wiring limit operating efficiencies and 
may produce undesirable heat. These 
losses may be caused by conductor re¬ 
sistance (I2R losses), leakage (E2/R 
losses), radiation, or stray coupling. 

Excessive I 2 R losses in power-tube 
circuit wiring can be avoided by the use 
of conductors having adequate current- 
carrying capacity and the lowest possi¬ 
ble resistance, and layouts which permit 
short, direct, connecting leads. Filament- 
and heater-circuit conductors are par¬ 
ticularly susceptible to large I2R losses 
because they carry currents of high 
average (dc) or rms (ac) value, and be¬ 
cause their resistance is increased by 
heat received by direct thermal conduc¬ 
tion from the tube filaments or heaters. 
When an installation requires the use of 
long filament-supply leads or operation 
of several high-current tubes from a com¬ 
mon filament-supply line, these losses 
may cause filament voltages to decrease 
below the minimum values specified in 
the tube data and the tubes may be dam¬ 
aged. In such cases, conductors of ade¬ 
quate size should be used to avoid exces¬ 
sive losses or sufficient excess voltage 


64 



---— - —— Power-Tube 

should be provided at the supply to com¬ 
pensate for the resulting losses. In the 
latter case, means of adjusting the sup¬ 
ply voltage and suitable metering facili¬ 
ties should be provided to assure that 
correct filament or heater voltage is 
received at all terminals. 

Excessive I 2 R losses in signal con¬ 
ductors may also cause improper opera¬ 
tion and tube damage, particularly in 
driving circuits where the signal pro¬ 
vides the required operating bias as well 
as protection of the tube. In the selection 
of signal conductors, consideration must 
be given to “skin effect,” which causes 
current to concentrate nearer the surface 
of a conductor as the frequency increases, 
as well as to the type of circuit and the 
waveform of the signal current. 

A signal conductor should have low 
resistance at the highest frequency in¬ 
volved, and be capable of carrying the 
highest peak currents flowing in the cir¬ 
cuit with negligible heating. Solid or 
stranded conductors are suitable for af 
applications, and a special type of mul¬ 
tiple-strand conductor called “Litzen- 
draht” for low- and medium-power rf 
applications at frequencies up to approxi¬ 
mately 3 megacycles per second. At 
higher frequencies it is advisable to use 
tubular conductors, which should be 
silver-plated, if possible, to obtain maxi¬ 
mum surface conductivity and to mini¬ 
mize the effects of oxidation. 

Leakage (E 2 /R) losses are caused 
primarily by inadequate or improper in¬ 
sulating materials, or by insufficient 
separation between air-insulated con¬ 
ductors. In the selection of insulating 
materials for power-tube installations, 
consideration should be given to the fact 
that very high peak-signal voltages may 
be developed in circuits operating at 
relatively low dc potentials. In addition, 
the type of insulating material used at 
any point must be suitable for the tem¬ 
perature and frequency involved. 

As a general rule, conductors having 
enamel,, plastic, or fabric coverings 
should be used only in supply circuits 
and low-frequency signal circuits opera¬ 
ting at low voltages. Supply-circuit con¬ 
ductors should be installed in compara¬ 
tively cool locations as far from signal 
conductors and unshielded signal com¬ 
ponents as possible. Such conductors, 
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when completely insulated, may usually 
be grouped or cabled together on the 
chassis or framework of the equipment. 
When high voltages or very high tem¬ 
peratures are involved, it is generally 
preferable to use bare conductors which 
are adequately spaced and supported by 
insulators of suitable mechanical design. 

RF signal conductors, particularly 
those carrying vhf or uhf currents, shoul d 
not be insulated, except at points where 
mechanical support is necessary, because 
practically all types of surface insulation 
absorb appreciable energy in the pres¬ 
ence of rf fields.These conductors should 
be isolated from each other, from circuit 
components, and from the equipment 
structure. 

Losses of signal energy by radiation 
from circuit conductors increase with 
current and with the length of the con¬ 
ductors, but usually do not become ap¬ 
preciable until conductor length ap¬ 
proaches a substantial fraction of a half¬ 
wavelength at the operating frequency. 
Lead length requires careful considera¬ 
tion in vhf and uhf equipment, however, 
because of the close relationship between 
practical conductor dimensions and sig¬ 
nal wavelengths. 

Stray coupling in circuit wiring may 
produce out-of-phase signal currents in 
a conductor. These currents cause de¬ 
generation losses. Such losses may be 
minimized by the use of short, direct, 
circuit connections.These considerations 
are discussed below under “Circuit Re¬ 
turns.” 

Cap or wire bulb terminals such as 
those used on the 807 and 6524 should 
never be used to support coils, capaci¬ 
tors, or other circuit components be¬ 
cause the resulting mechanical stresses 
may fracture the bulb seals. Connections 
to bulb terminals should always be made 
with soft metallic braid or ribbon, or 
with other types of conductors having 
good mechanical flexibility and low elec¬ 
trical resistance. Under no circumstances 
should connections be soldered to cap or 
wire bulb terminals because the high 
temperatures developed may soften or 
crack the bulb seals. The long, flexible, 
wire terminal leads used on subminia¬ 
ture types such as the 5718, however, 
may be soldered directly to circuit com¬ 
ponents, provided speed and care are 
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used to minimize the transmission of 
heat to the bulb seals. 

Circuit Returns 

All currents in a power tube (except 
heater current) originate in and return 
to the cathode, which is, therefore, a 
common terminal of all supply and sig¬ 
nal circuits associated with the tube.The 
direct currents drawn by the tube elec¬ 
trodes return to the cathode through the 
power-supply and bias circuits.Although 
these circuits also provide return paths 
to the cathode for signal currents, they 
usually contain resistive and reactive 
components which offer considerable 
impedance to ac signals and thus cause 
substantial loss of signal energy. When 
a single power supply is used for more 
than one stage, its internal impedance 
may also act as a coupling device be¬ 
tween stages and thus introduce unde¬ 
sired degeneration or regeneration.These 
effects may generally be avoided by the 
use of separate ac and dc return paths to 
cathode from each electrode or signal 
circuit of a tube. 

DC circuit returns for a power 
tube employing fixed bias, grid-resistor 
bias, or a combination of the two, are 
made to the cathode terminal of the 
tube.When cathode-resistor bias is used, 
either alone or in combination with an¬ 
other type of bias, the dc circuit returns 
are usually connected to the more nega¬ 
tive terminal of the cathode resistor. If 
the dc voltage drop across the cathode 
resistor is greater than the bias required, 
however, the grid-circuit dc return for 
the tube may be connected to a tap on 
the cathode resistor which provides the 
desired bias voltage. When an rf choke 
coil or a resonant network is connected 
in series with the cathode of a power tube 
employing fixed or grid-resistor bias, dc 
circuit returns are made in the same 
manner as when cathode-resistor bias is 
used. In a filamentary-cathode power 
tube, the heating current creates a volt¬ 
age dr.op in the cathode which is equiva¬ 
lent to a bias voltage equal to about one- 
half the filament voltage. The polarity 
and value of this drop must be considered 
in determining the point to be used for 
dc circuit returns. 

When dc filament voltage is applied 
to a filamentary-cathode tube, all dc 


circuit returns should be connected to 
the negative filament terminal of the 
tube. The use of this point for dc returns 
provides a small amount of protective 
bias for the tube because the grid is 
maintained at a negative potential with 
respect to the cathode in the event that 
external bias fails or is accidentally 
removed. 

When ac voltage is applied to a fila¬ 
mentary cathode, dc circuit returns 
should be made to the mid-point of the 
filament or filament-supply circuit to 
minimize hum. A convenient point for 
these returns is a center tap on the sup¬ 
ply winding of the filament transformer, 
or the junction of two equal resistors 
connected in series across the filament 
circuit. 

Most heater-cathode tubes have a 
single cathode terminal which is used for 
all circuit returns or for connection of a 
cathode resistor. In some heater-cathode 
tubes, however, two or more cathode 
terminals are provided to permit the use 
of separate ac return leads from the in¬ 
put and output circuits of the tube and 
thus minimize cathode-lead degenera¬ 
tion. Because these terminals are con¬ 
nected in parallel internally, any one of 
them may be used as the dc return point 
of the tube or for connection of a cath¬ 
ode resistor. 

When a heater-cathode tube is oper¬ 
ated with fixed bias or grid-resistor bias, 
or with cathode-resistor bias within the 
maximum heater-cathode voltage rating 
of the tube, the heater should be con¬ 
nected to the dc return point of the tube. 
In other cases, the heater should be con¬ 
nected to the tube cathode or to a point 
having the same dc potential as the 
cathode. Although either of the heater 
terminals may generally be used for this 
connection, it may sometimes be neces¬ 
sary to use a center tap on the heater 
winding of the supply transformer or a 
center-tapped resistor across the heater 
circuit to minimize hum. 

The use of separate ac and dc re¬ 
turns in power-tube installations mini¬ 
mizes signal-energy losses in power-sup¬ 
ply and bias circuits. It also minimizes 
degenerative or regenerative effects 
which may result if common signal- 
return paths are used for the input and 
output circuits of a tube or for the cir- 
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cuits of more than one tube. AC returns 
are generally made through capacitors 
directly to the cathode, or to points hav¬ 
ing the same ac potential as the cathode, 
regardless of the location of the dc 
return point. 

In af applications, the grid, plate, 
and screen-grid circuit returns of the 
tube may be bypassed individually to 
the chassis or to a common ground bus 
(and thus to the cathode), as shown in 
Fig. 51, by capacitors which have very 
low impedance at audio frequencies. In 
this case, the length of the portions of 
chassis or ground bus used as common 
ac return paths is not critical because 
the impedance of such paths at audio 
frequencies is generally negligible. 

At radio frequencies, however, a 
distance of even a fraction of an inch be¬ 
tween points on a chassis or ground bus 
may represent a substantial impedance 
and produce undesirable coupling effects. 



Fig. 51 


The ac circuit returns of an rf stage 
should, therefore, be connected directly 
to the appropriate cathode terminals of 
the tube socket or to a single point on 
the chassis which is at the same ac po¬ 
tential as the cathode. Fig. 52 is a semi¬ 
pictorial diagram showing the ac circuit 
returns required in a high-frequency am¬ 
plifier stage using a beam power tube. 
Bypass capacitors are used across each 
side of the filament center-tap resistor 
to minimize the rf impedance of the 
filament circuit. Capacitors used in rf 
bypass applications should be specifi- 
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cally designed for use at the required 
operating frequencies. 



Fig. 52 


Filament or Heater Supply 

AC voltage is generally used to heat 
the cathodes of power tubes because of 
the convenience and economy with 
which the relatively low voltages re¬ 
quired may be obtained from trans¬ 
formers. The operating voltages applied 
to thoriated-tungsten or oxide-coated 
filamentary cathodes should not be per¬ 
mitted to vary more than plus or minus 
five per cent from the values specified in 
the tube data. Heater voltages for uni¬ 
potential cathodes should be maintained 
within plus or minus ten per cent of 
rated values unless smaller tolerances 
are specified in the data for individual 
tube types. Voltage variations greater 
than those specified may damage the 
emitting surface of the cathode, or in 
other ways cause unsatisfactory tube 
operation or short life. 

When filamentary-cathode power 
tubes are heated with direct current, 
any current- or voltage-control devices 
employed should be placed in the 
branches of the supply circuit feeding 
the individual tubes. When alternating 
current is used, such control devices 
should be placed in the primary circuits 
of the filament-supply transformers. 
When a filamentary cathode is heated 
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by low-frequency alternating current, 
hum may be introduced into the tube 
circuit by (1) a periodic variation in the 
electron emission as the heating current 
increases and decreases in value; (2) in¬ 
teraction between the magnetic field of 
the space-charge and that of the filament; 
and (3) the electrostatic field of the fila¬ 
ment. The principal source is usually the 
electrostatic field of the filament, which 
induces hum voltages in the signal elec¬ 
trodes of the tube in proportion to the 
filament voltage and the capacitance be¬ 
tween the filament and other electrodes. 

Plate Supply 

The power-rectifier tubes included 
in this Manual normally obtain their 
plate-supply voltage from the secondary 
windings of high-voltage transformers 
connected to commercial power lines or 
to local sources of low-frequency ac volt¬ 
age. Power-amplifier tubes usually ob¬ 
tain plate voltage from rectifiers provided 
with suitable filter circuits, although 
batteries or local dc generators are some¬ 
times used, especially in portable and 
mobile equipment. 

Suppressor-Grid Supply 

Voltage for the grid No.3 or sup¬ 
pressor grid of a power pentode may be 
obtained from any dc source which is 
substantially free from ripple or other 
undesirable fluctuations in potential. 
When an application requires that a 
suppressor grid draw a varying current, 
the dc supply should be a battery or 
other source having good voltage regu¬ 
lation. This requirement is particularly 
important when a suppressor grid is used 
as a modulating electrode because the 
average suppressor-grid current may 
then vary with the amplitude of the 
modulating signal. 

Screen-Grid Supply 

Grid-No.2 or screen-grid voltage 
for a beam power tube, pentode, or 
tetrode may be obtained from a separate 
dc power supply or from the plate sup¬ 
ply for the tube. In the latter case, the 
required voltage may be obtained either 
from a suitable tap on a voltage divider 
or through a dropping resistor from the 
plate-voltage supply point, depending 
on the type of multigrid tube used and 


on the application. 

A multigrid tube may fail prema¬ 
turely if its screen-grid current, screen- 
grid voltage, or total screen-grid input 
exceeds the maximum value shown in 
the tube data. Excessive screen-grid cur¬ 
rent may be drawn if the tube is oper¬ 
ated without adequate bias or plate 
voltage. Because the latter condition is 
most likely to occur when screen-grid 
and plate voltages are obtained from 
separate supplies, such supplies should 
be designed so that plate voltage is al¬ 
ways applied before or simultaneously 
with screen-grid voltage and removed 
simultaneously with or after the removal 
of screen-grid voltage. In addition, any 
means employed for the reduction of 
plate voltage should automatically pro¬ 
duce a proportional reduction in screen- 
grid voltage. 

The danger of excessive screen-grid 
voltage is present principally when 
screen-grid voltage is obtained from the 
plate supply through a series dropping 
resistor. In this type of supply circuit, 
sufficient resistance is connected between 
the screen grid and the plate supply to 
assure that the screen-grid voltage and 
dissipation at the values of screen-grid 
current, bias, and driving voltage re¬ 
quired for full output are within the 
maximum ratings for the tube. Any con¬ 
dition which reduces the current through 
the screen-grid dropping resistor to a 
very low value, therefore, may cause the 
screen-grid voltage to rise to an exces¬ 
sive value. 

Such conditions are most likely to 
occur in telegraphy transmitters employ¬ 
ing “blocked-grid" keying or other meth¬ 
ods of keying which cut off or substan¬ 
tially reduce plate and screen-grid cur¬ 
rents of multigrid tubes when the key is 
up. Although Class C Telegraphy ratings 
for most multigrid tubes permit a rise in 
screen-grid voltage under key-up condi¬ 
tions, the maximum permissible screen- 
grid voltage under these conditions is 
generally substantially less than the 
plate-supply voltage. Screen-grid volt¬ 
age for a keyed multigrid amplifier 
should, therefore, be obtained from a 
separate supply or a voltage-divider ar¬ 
rangement, rather than by the series-' 
resistor method. In cases where a series- 
resistor screen-grid supply voltage is 
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used, precautions should be taken to 
keep the screen r grid voltage within the 
maximum value specified in the tube 
data for key-up conditions. 

Control-Grid (Bias) Supply 

Control-grid voltage or bias for a 
power tube may be obtained from a sepa¬ 
rate power supply or a resistor in the 
grid or cathode circuit. Fixed bias is ob¬ 
tained from an independent battery, dc 
generator, or rectifier-filter system. Grid- 
resistor bias is obtained by rectification 
of a portion of the input signal or driv¬ 
ing voltage applied to the tube. Although 
this type of bias is the most economical, 
and can provide relatively large bias, 
voltages or voltages which vary with the 
input signal, it does not provide protec¬ 
tion against excessive plate and screen- 
grid current in the event the driving 
voltage fails or is removed. Grid-resistor 
bias, therefore, is usually used in combi¬ 
nation with other means to protect the 
tubes against excessive plate and screen 
dissipation. 

Cathode-resistor bias is obtained 
from the voltage drop developed across 
a cathode resistor by the combined dc 
currents of the tube electrodes. This 
type of bias provides automatic protec¬ 
tion against excessive plate, screen-grid, 
and control-grid current because any in¬ 
crease in total cathode current produces 
a corresponding increase in bias voltage. 
Cathode-resistor bias cannot be used 
alone if bias voltage equal to or greater 
than the cutoff voltage is required. Be¬ 
cause the effective plate and screen-grid 
voltages of the tube are reduced by the 
extent of the voltage drop in the cathode 
resistor, this type of bias is used princi¬ 
pally when relatively small bias voltages 
are required or as a means of providing 
a minimum protective bias when the 
principal operating bias is obtained by 
the grid-resistor method. 

Supply-Voltage Variations 

Because a tube may be seriously 
damaged if its absolute maximum volt¬ 
age ratings are exceeded, consideration 
must be given to the variations in elec¬ 
trode voltages which result from line- 
voltage fluctuations, load variations, and 
normal manufacturing tolerances in cir¬ 
cuit-component values. The operating 


voltage for each tube electrode should 
be low enough so that the absolute max¬ 
imum rated voltages of the tube will not 
be exceeded under any combination of 
these variations, or the voltage supplies 
should have sufficient regulation to per¬ 
mit the use of maximum rated voltages 
without danger of exceeding the tube 
ratings. 

Protective Devices 

Power-tube installations should al¬ 
ways be adequately equipped with pro¬ 
tective devices to prevent damage to the 
equipment and/or personal injury. De¬ 
vices which provide tube and circuit 
protection include: 

(1) fuses or relays which automati¬ 
cally remove power from the equipment, 
or from a particular circuit, in the event 
of improper operation; 

(2) meters, or facilities for external 
metering, to permit checking of impor¬ 
tant circuit operating conditions. 

The most common cause of damage 
to tubes and equipment in power-tube 
installations is excessive plate or screen- 
grid current. For adequate protection, 
therefore, each stage of a power-tube in¬ 
stallation should be equipped with fuses 
or relays which will remove all positive 
electrode voltages if the plate or screen- 
grid current reaches a value about 50 
per cent above normal. Separate protec¬ 
tive devices should be provided for plate 
and screen-grid circuits of multigrid 
tubes. 

Facilities should be provided for the 
measurement of plate, screen-grid, and 
filament (or heater) voltages, and plate, 
screen-grid and control-grid currents. 
Control-grid-current measurements are 
particularly valuable in rf amplifier and 
frequency-multiplier stages because they 
facilitate tuning and neutralizing adjust¬ 
ments in addition to providing indica¬ 
tions of drive conditions. Because cor¬ 
rect filament and heater voltages are 
essential for maximum tube life, these 
voltages should always be measured di¬ 
rectly at the tube sockets with meters 
having high accuracy and low power 
requirements. 

For reasons of economy, a single dc 
milliameter is sometimes placed in the 
cathode-return lead or the negative high- 
voltage supply lead of a tube for the 
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measurement of total cathode current. 
In such cases, the meter should be 
shunted with a resistor to protect the 
tube cathode and the meter from high 
dc potentials with respect to ground in 
the event of an open circuit in the meter. 
A shunting resistor having a value of 
about 100 times the resistance of the 
meter is generally satisfactory, and in¬ 
troduces an error in meter reading of 
only about one per cent. 

Safety Considerations 

Because the rated plate and screen- 
grid voltages of most power tubes are high 
enough to be extremely dangerous to the 
user, care should be taken during mainte¬ 
nance of power-tube equipment to insure 
that all primary power is disconnected 


and all exposed circuit parts are effectively 
grounded. When circuit adjustments are 
made on “live” equipment, very great care 
should be taken to avoid contact with any 
circuit parts which are not at ground po¬ 
tential. Such adjustments should never be 
made unless another person capable of ap¬ 
plying treatment for electric shock is pres¬ 
ent. 

In the design of equipment, personal- 
safety considerations require the ground¬ 
ing of all operating controls and exposed 
surfaces, enclosure of all live circuit ele¬ 
ments, and the incorporation of “inter¬ 
lock” switches at all points of access to the 
interior of the equipment. These switches 
should automatically open the primary 
circuits of all high-voltage power supplies 
when access is required. 
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Rectifier-type power supplies em¬ 
ploying electron tubes are used as sources 
of plate, screen-grid (grid-No.2), and 
other dc operating voltages in all types 
of electronic equipment. They are also 
used extensively in electroplating, in 
motor-speed control, and in many other 
applications requiring economical and 
conveniently controllable dc power. 

The glass envelopes of the rectifier 
tubes used in such supplies normally 
show some darkening after continued 
operation. In addition, mercury-vapor 
tubes exhibit a blue glow in normal op¬ 
eration. These symptoms are character¬ 
istic of such tubes, and should not be 
considered signs of tube deterioration 
or failure. 

Mercury-Vapor Tubes 

A mercury-vapor rectifier tube must 
be handled with special care to prevent 
dispersion of the liquid mercury from its 
normal position at the bottom of the 
bulb. Spattering of the mercury over 
other portions of the bulb or on the 
anode or filament must be avoided be¬ 
cause it may lead to internal shorts or 
arcs when the tube is placed in opera¬ 
tion. A mercury-vapor tube should al¬ 
ways be transported, stored, and oper¬ 
ated in a vertical position with the fila¬ 
ment end down, and should never be 
jarred, shaken, or allowed to rest even 
momentarily in a horizontal position. 
The tube should never be rocked or al¬ 
lowed to snap into place in its socket or 
mounting, and should be protected 
against excessive equipment vibration. 

If spattering occurs, the dispersed 
mercury must be completely reconcen¬ 
trated before the tubes are placed in 
service by means of special preheating 
and conditioning treatments. In the pre¬ 
heating treatment, the mercury-vapor 
tube is operated at normal filament volt¬ 
age, but without anode voltage, for 30 
minutes to assure complete vaporization 
of the mercury content. When filament 
voltage is removed at the end of this pre¬ 
heating period, most of the vaporized 
mercury recondenses in a pellet or pool 


at the bottom of the bulb. The condi¬ 
tioning treatment is then applied to flash 
out any mercury which may have con¬ 
densed on the bulb walls or in the vicinity 
of the anode and filament seals. In this 
treatment, the tube is operated at nor¬ 
mal filament voltage and at about one- 
sixth normal anode voltage for 5 min¬ 
utes. The anode voltage is then gradu¬ 
ally increased over a period of about 30 
minutes to the normal operating value. 
If an internal flashover occurs at any 
time during the conditioning treatment, 
the anode voltage should be reduced 
until the flashover ceases. It should 
then be held at this reduced value for a. 
few minutes to assure complete vapori¬ 
zation of the mercury before the treat¬ 
ment is resumed. 

Filament Heating Time 

Voltage should not be applied to 
the plates or anodes of vacuum, mercury- 
vapor, or inert-gas rectifier tubes (except 
receiving types) until the filaments or 
cathodes of the tubes have reached nor¬ 
mal operating temperature. For gas 
tubes, this delay is necessary to allow 
the formation of a plasma (region of 
electrons and positive ions) which pro¬ 
tects the emitting surface against dam¬ 
age from high-velocity positive-ion bom¬ 
bardment. In the case of a mercury- 
vapor rectifier, the application of anode 
voltage must also be delayed until the 
condensed mercury has moved to its 
normal condensing zone at the bottom 
of the tube, as discussed above. 

Minimum heating times for indi¬ 
vidual rectifier types are given in the 
Tube Types Section. In each case, the 
time specified is measured from the in¬ 
stant when the filament voltage reaches 
its normal operating value and, conse¬ 
quently, may have to be increased if the 
filament supply has poor regulation. 

It should be noted that measurement 
of the filament voltage of a power-rectifier 
tube may involve serious personal-safety 
hazards because the filament is usually a 
high-voltage terminal of the rectifier cir¬ 
cuit. When continuous measurements are 
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required, suitable voltmeters should be 
permanently incorporated in the equip¬ 
ment. These meters must be insulated to 
withstand the maximum peak inverse volt¬ 
age applied to the tubes, and should be re¬ 
cessed in the equipment and protected by 
glass or plastic viewing panels to prevent 
any possibility of injury through acci¬ 
dental bodily contact. Portable instruments 
should not be used for the measurement of 
rectifier-filament voltages unless adequate 
personal-safety precautions are taken by 
the user. 

Because a mercury-vapor tube may 
be severely damaged if the temperature 
of its filament varies excessively, the 
filament should be operated from a con¬ 
stant-voltage transformer, or its supply 
circuit should include under- and over¬ 
voltage relays which will open the pri¬ 
mary circuit of the rectifier anode sup¬ 
ply if the line voltage varies excessively. 
Relays having small operating delays 
(less than 10 seconds) may be used in 
this application to minimize interrup¬ 
tions to operation by normal surges or 
transient variations in line voltage. 

The required delay in application 
of anode voltage can be obtained con¬ 
veniently by means of a time-delay relay 
connected in the primary circuit of the 
high-voltage transformer, as shown in 
Fig. 53. This relay should permit adjust¬ 
ment of the delay time to a value suffi¬ 
cient to assure protection for the tubes 
under the most adverse conditions that 
can be expected in service. 

Mercury Temperature 

The life and performance of a mer¬ 
cury-vapor rectifier are critically depend¬ 
ent on the temperature of the condensed 
mercury. Low ambient temperatures re- 
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tard vaporization of the mercury, thus 
limiting the degree of ionization avail¬ 
able at normal filament voltage and rais¬ 
ing the anode-cathode potential at which 
the tube starts to conduct. High ambient 
temperatures, on the other hand, are con¬ 
ducive to rapid vaporization, but tend 
to produce over-ionization and thus re¬ 
duce the peak inverse anode voltage that 
the tube can withstand without break¬ 
down. Rectifiers using mercury-vapor 
tubes, therefore, should be equipped 
with means for measuring condensed- 
mercury temperatures, and for main¬ 
taining these temperatures within limits 
specified for the tubes employed. Con¬ 
densed-mercury temperature may be 
measured with a thermocouple or ther¬ 
mometer attached to the tube by means 
of a small amount of putty in a region 
near the bottom of the bulb. The proper 
measurement zone for each of the mer¬ 
cury-vapor tubes included in this Man¬ 
ual is shown in the Outlines Section. 

The method used to control con¬ 
densed-mercury temperature depends 
on the ambient-temperature conditions 
under which the tubes operate. If the 
ambient temperatures are near the mini¬ 
mum values specified in the tube data, 
some form of heat-conserving enclosure 
should be provided for the tubes. In ex¬ 
treme cases, it may also be necessary to 
employ electrical heating, together with 
suitable means for limiting the maximum 
temperatures developed. If ambient tem¬ 
peratures are above the maximum, val¬ 
ues specified in the tube data, forced-air 
cooling should be employed. The air flow 
should start when the anode voltage is 
applied to the tube, and should be di¬ 
rected horizontally onto the bulb about 
l A inch above the base at the filament 
end of the tube. The air flow may be re¬ 
moved simultaneously with the anode 
voltage. The rise of mercury-vapor tem¬ 
perature above ambient temperature is 
given as a function of heating time un¬ 
der no-load and/or full-load conditions 
for mercury-vapor rectifier types in the 
Tube Types—Technical Data Section. 

Shielding 

Rectifier tubes, particularly mer¬ 
cury-vapor types, should be isolated ' 
from transformers and other components 
which produce strong external magnetic 
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or elivcrutttatic fields. Such fields are 
generally detrimental to tube life, tend 
to produce breakdown effects in mercury 
vapor, and frequently make it difficult 
to obtain adequate filtering of rectifier 
output. When tubes cannot be com¬ 
pletely isolated from such fields, they 
should be enclosed in shields of the type 
described in the Power-Tube Installation 
Section. Mercury-vapor rectifier tubes 
used to supply transmitters or other 
types of rf power equipment should also 
be protected from large rf voltages. Such 
voltages should be prevented from en¬ 
tering rectifier circuits by rf filters such 
as that shown in Fig. 54. 

Mercury-vapor rectifier tubes occa¬ 
sionally produce multi-frequency oscil¬ 
lations or “hash” which may cause in¬ 
terference in the af stages of associated 


minimized by shields of the type used to 
protect rectifier tubes against external 
fields. The transfer of such interference 
to a power line can be minimized by the 
insertion of alow-pass inductance-capaci¬ 
tance filter in the input circuit of the 
rectifier, as shown in Fig. 55, or by the 
use of filament and high-voltage supply 
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transformers having electrostatic shields 
between primary and secondary wind¬ 
ings. Low-pass filters of the type shown 
in Fig. 56 are also useful. The bypass 
capacitors used in such filters must have 
a voltage rating at least equal to the 
peak voltage developed across each half 
of the transformer secondary (approxi¬ 
mately 1.4 times the rms voltage). 

Rectifier tubes operated in circuits 
in which peak inverse voltages are 16000 
volts or higher produce X-rays. Because 


equipment and in near-by radio receiv¬ 
ers. These oscillations are caused by the 
development of a very steep wave front 
at the instant conduction begins in each 
rectifier unit, and may be propagated 
along internal circuit wiring and exter¬ 
nal power lines or radiated directly by 
the tubes. In a receiver, rectifier “hash” 
can usually be identified as a broadly 
tunable signal modulated at the rectifier 
“ripple” frequency. (The “ripple” fre¬ 
quency is equal to the power-line fre¬ 
quency times the number of half-wave 
rectifier units conducting independ¬ 
ently.) 

In some cases, this type of interfer¬ 
ence can be minimized by the use of very 
short leads to the rectifier anodes. It is 
usually necessary, however, to deter¬ 
mine whether the interference is trans¬ 
mitted by radiation or by conduction, 
and to select the most effective method 
for its elimination by experiment. Radi¬ 
ation of such interference can usually be 
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these rays constitute a serious health 
hazard, tubes operated in such circuits 
should be equipped with shielding de¬ 
signed to absorb X-ray radiation 

RCA mercury-vapor and inert-gas 
rectifier tubes are equipped with inter¬ 
nal cathode shields. These shields are 
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connected to a filament or heater termi¬ 
nal designated as the “cathode-shield” 
or “anode-return” terminal. When two 
or more gas-rectifier tubes are operated 
from a common filament or heater sup¬ 
ply, the cathode-shield or anode-return 
terminals of the tubes must be connected 
to the same side of the supply. 

Tube Ratings 

Rectifier-tube ratings usually in¬ 
clude maximum permissible values for 
peak inverse anode voltage, peak anode 
current, average anode current, and 
fault anode current. Before these ratings 
are defined and their application to rec¬ 
tifier circuit design is discussed, it is de¬ 
sirable to define certain other terms fre¬ 
quently used in connectionwith rectifiers. 

Forward voltage is voltage applied 
between the anode and cathode in the 
direction in which the tube is designed 
to pass current, i.e., anode positive with 
respect to cathode. Inverse voltage is 
voltage applied between the anode and 
cathode in the direction opposite to that 
in which the tube is designed to pass cur¬ 
rent, i.e., anode negative with respect 
to cathode. 

Forward current is current flowing 
through a rectifier as a result of the ap¬ 
plication of a forward voltage. Reverse 
current is current flowing through a 
rectifier in the direction opposite to that 
of normal conduction. The flow of re¬ 
verse current in a rectifier is an abnormal 
condition. 

Peak inverse anode voltage is the 
highest instantaneous voltage applied 
between the anode and cathode during 
the fraction of any input cycle when the 
tube is normally not conducting. A max¬ 
imum peak-inverse-voltage rating indi¬ 
cates the highest value this voltage may 
attain without danger of arc-back in the 
tube, electrolysis of glass, and reduced 
tube life. 

Peak anode current is the highest 
instantaneous value reached by the for¬ 
ward current during the normal conduc¬ 
tion interval. A maximum peak-anode- 
current rating indicates the highest cur¬ 
rent the tube can safely conduct during 
this interval. The peak current is deter¬ 
mined by the duration of the conduction 
interval and, therefore, depends on the 


type of rectifier circuit in which the tube 
is employed. 

Average anode current is the value 
obtained by integrating the instantane¬ 
ous anode currents of a rectifier tube 
over a specified time and averaging the 
result. A maximum average-anode-cur¬ 
rent rating indicates the highest average 
current that should be permitted to flow 
through the tube in the direction of nor¬ 
mal conduction. This current may be 
measured by means of a dc meter in¬ 
serted in the anode circuit of the tube. 
When the rectifier load is constant, the 
average anode current may be read di¬ 
rectly on the meter. When the rectifier 
load is varying, the meter readings 
should be averaged over the period speci¬ 
fied in the tube data (usually 15 to 30 
seconds). 

Fault anode current is the highest 
current flowing through a rectifier tube 
in the forward direction under abnormal 
or fault conditions, e.g., during a load 
short circuit or an arc-back in an asso¬ 
ciated tube. A maximum fault-current 
rating indicates thehighest current that 
should be permitted to flow through the 
tube in the direction of normal conduc¬ 
tion over a period not exceeding 0.1 sec¬ 
ond under fault conditions. Rectifier cir¬ 
cuits should be designed to limit fault 
currents to values within the maximum 
ratings because even a single fault cur¬ 
rent of the maximum value-will mate¬ 
rially shorten or terminate the life of 
the tube. 

Rectifier tubes of the same type can 
be connected in parallel to provide in¬ 
creased output current. When mercury- 
vapor or inert-gas types are operated in 
parallel, it is necessary to employ a resis¬ 
tor or a small inductance in the anode 
circuit of each tube to assure equal divi¬ 
sion of the total load current. Stabilizing 
resistors for high-voltage circuits should 
produce an average voltage drop of not 
less than 50 volts. Stabilizing inductors 
should have a value of approximately 
one-sixth henry each for a supply fre¬ 
quency of 50 to 60 cycles per second. 
Stabilizing inductors are generally pref¬ 
erable to resistors because they mini¬ 
mize power losses and help to limit the 
peak anode currents in the tubes. Cen¬ 
ter-tapped inductors (interphase reac¬ 
tors) can be used as stabilizing elements 
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for pairs of parallel tubes. These induc¬ 
tors assure simultaneous starting as well 
as equal division of current. Vacuum 
rectifier tubes do not generally require 
the use of stabilizing devices when 
operated in parallel. 

Corresponding filament terminals 
of mercury-vapor or inert-gas rectifiers 
operated in parallel must be connected 
together. Failure to observe this precau¬ 
tion will seriously unbalance the voltage 
drops in the paralleled tubes and may 
make it necessary to use undesirably 
high stabilizing impedances. 

Circuits 

The most suitable type of rectifier 
circuit for a particular application de¬ 
pends on the dc voltage and current re¬ 
quirements, the amount of rectifier “rip¬ 
ple” that can be tolerated in the output, 
and the type of ac power available. 

The half-wave single-phase circuit 
shown in Fig. 57 delivers only one pulse 
of current for each cycle of the ac input 



Fig. 57 

voltage. Because its output contains a 
very high percentage of ripple, this type 
of circuit is used principally in low-volt¬ 
age, high-current applications ( e.g ., in 
power supplies for ac/dc receivers) and 
in low-current, high-voltage applications 
(e.g., in ultor-voltage supplies for kine¬ 
scopes and other types of cathode-ray 
tubes). 

A full-wave single-phase circuit 
using two half-wave rectifier tubes is 
shown in Fig. 58, and a series single¬ 
phase circuit in Fig. 59. Although the 
bridge circuit requires four half-wave 
rectifier tubes and three filament trans¬ 
formers (or three independent filament 
windings), it can deliver twice as much 
output voltage as the two-tube circuit 
for the same anode-transformer voltage, 
and does not require a center-tapped 
high-voltage winding. 



Fig. 60 shows a half-wave three- 
phase circuit using three rectifier tubes. 
This circuit delivers three current pulses 
per cycle and its output, therefore, 



contains a smaller percentage of ripple 
than that of a full-wave single-phase cir- 
cuit.The parallel three-phase circuit em¬ 
ploying six half-wave rectifier tubes 
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shown in Fig. 61 delivers six current 
pulses per cycle. This circuit delivers 
twice as much output current as the cir¬ 
cuit shown in Fig. 60 for the same aver¬ 
age anode current per tube. The balance 
coil used in this circuit assures equal di¬ 
vision of the load current and proper 
phasing in (or simultaneous starting of) 
the parallel branches. 


In the series three-phase circuit 
shown in Fig. 62, two half-wave rectifier 
tubes are connected in series across each 
leg of the high-voltage transformer.This 
circuit delivers twice as much output 
voltage as the half-wave three-phase cir¬ 
cuit shown in Fig. 60 for the same trans¬ 
former voltage and peak inverse anode 
voltage per tube. Figs. 63 and 64 show 
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half-wave four-phase and six-phase cir¬ 
cuits, respectively. 

Quadrature Operation 

The filament current of a rectifier 
tube is composed of two components: 
the normal heating current supplied by 
the filament transformer, and the anode 
current, the greater part of which flows 
through the most negative portion of the 
filament.When the filament-supply volt¬ 
age and anode voltage of a rectifier are 
in phase (the normal relationship when 
both voltages are obtained from the 
same ac supply line), the two compo¬ 
nents of the filament current reach peak 
value simultaneously during each con¬ 
duction interval, and cause a localized 
increase in filament temperature which 
may seriously shorten the life of the tube. 

In single-phase rectifier circuits, 
which have a conduction interval per 
tube of 180 degrees, the ratio of peak 
anode current to peak filament-supply 
current is relatively small and the effects 
of “in-phase” operation are usually 
negligible. In polyphase rectifier circuits 
having conduction intervals per tube of 
120 degrees or less, however, the ratio of 
peak anode current to peak filament- 
supply current is relatively large, and 



the use of in-phase filament and anode 
voltages may result in extremely short 
tube life. 

This difficulty can be minimized by 
the use of “Quadrature Operation.” In 
this method of operation, the peak value 
of the total filament current is minimized 
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by supplying the filament of each recti¬ 
fier tube with voltage out of phase with 
its anode voltage. Although the ideal 
phase relationship between filament- 
supply voltage and anode voltage is 90 
degrees (true “Quadrature”), substan¬ 
tial benefits are also realized at phase 
angles of 60 or 120 degrees, which are 
readily obtainable in three-phase and 
six-phase rectifier circuits. 

Table IV gives the voltage, fre¬ 
quency, current, and power ratios for 
the basic rectifier circuits shown in Figs. 
57 through 64. These ratios apply for 
sinusoidal ac input voltages. Current 
and power ratios given for inductive 
loads apply only when a filter choke is 


used between the output of the rectifier 
and any capacitor in the filter circuit. 
This table does not take into consider¬ 
ation voltage drops which occur in the 
power transformer, the rectifier tubes, 
or the filter components under load con¬ 
ditions. When a particular tube type has 
been selected for use in a specific recti¬ 
fier circuit, the ratios given in Table IV 
can be used in conjunction with the tube 
data to determine the parameters and 
characteristics of the circuit. 

Example of the Use of Table IV 

Problem. Select the most suitable 
type of rectifier tube for use in a full-wave 
single-phase circuit which must de- 


TABLE IV 


RATIO Fig. 57 

Fig. 58 

Fig. 59 

Fig. 60 

Fig. 61* 

Fig. 62 

Fig. 63 

Fig. 64 

Voltage Ratios 

E/Eav 2.22 

1.11 

1.11 

0.854 

0.854 

0.427- 

0.785 

0.74 

Ebml/E 1.41 

2.83 

1.41 

2.45 

2.45 

2.45 

2.83 

2.83 

Ebml/Eav 3.14 

3.14 

1.57 

2.09 

2.09 

1.05 

2.22 

2.09 

Em/Eav 3.14 

1.57 

1.57 

1.21 

1.05 

1.05 

1.11 

1.05 

Er/Eav 1.11 

0.472 

0.472 

0.177 

0.04 

0.04 

0.094 

0.04 

Frequency Ratio 

fr/f 1 

2 

2 

3 

6 

6 

4 

6 

Current Ratios 

Ib/Tav 1 

0.5 

0.5 

0.33 

0.167 

0.33 

0.25 

0.167 

Resistive Load 

Ip/lav 1.57 

0.785 

0.785 

0.587 

0.294 

0.587 

0.503 

0.408 

Ipm/Iav 3.14 

1.57 

1.57 

1.21 

0.52 

1.05 

1.11 

1.05 

Ipm/Ib 3.14 

3.14 

3.14 

3.63 

3.'14 

3.14 

4.5 

6.3 

Inductive Load ■ 

Ip/lav - 

0.707 

0.707 

0.577 

0.289 

0.577 

0.500 

0.408 

Ipm/Iav - 

1 

1 

1 

0.5 

1 

1 

1 

Power Ratios 

Resistive Load 

Pas/Pdc 3.49 

1.74 

1.24 

- 

- 

- 

- 

- 

Pap/Pdc 2.69 

1.23 

1.24 

- 

- 

- 

- 

- 

Pal/Pdc 2.69 

1.23 

1.24 

- 

- 

- 

— 

- 

Inductive Load m 

Pas/Pdc - 

1.57 

1.11 

1.71 

1.48 

1.05 

1.57 

1.81 

Pap/Pdc “ 

1.11 

1.11 

1.21 

1.05 

1.05: 

1.11 

1.29 

Pal/Pdc - 

1.11 

1.11 

1.21 

V05 

1.05 

1.11 

1.05 


* Bleeder current of 2-per-cent full-load current will provide exciting current for balance coil and thus 
avoid poor regulation at light loading. 

■ The use of a large filter-input choke is assumed. 


E = transformer secondary voltage (rms) 
Eav=average dc output voltage . 
Ebmi=peak inverse anode voltage 
Em;?peak dc output voltage 
Er=major ripple voltage (rms) 
Iav=average dc output current 
Ib = average anode current 
I p=anode current (rms) 


Ipm=peak anode current 
f=8upply frequency 
fr=major ripple frequency 
Pal=line volt-amperes 
Pap=transformer primary volt-amperes 
Pas= transformer secondary volt- 
amperes 

Pdc=dc power (Eav X lav) 


Note: Conditions assumed include sine-wave supply, zero voltage drop in tubes, no losses 
in transformer and circuit, no back emf in the load circuit, and no phase-back. 
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liver a dc voltage (E av ) of 2500 volts at 
an average dc current (I av ) of 500 milli- 
amperes to the input of a filter. Also de¬ 
termine the rms voltage (E) that must 
be delivered by each half of the high- 
voltage transformer secondary winding. 

Procedure. (1) Determine the max¬ 
imum peak inverse anode voltage which 
each rectifier tube must withstand.From 
Table IV, the ratio of peak inverse volt¬ 
age (Ebmi) to dc output voltage in sin¬ 
gle-phase full-wave circuits is 3.14. 

Ebmi=3.14 X 2500 = 7850 volts. 

(2) Determine the average anode 
current (lb) in each tube. From Table 
IV, lb in a full-wave single-phase circuit 
is one-half the total dc output current. 

Ib = 0.5 X 500 = 250 milliamperes. 

(3) Select a tube having suitable 
voltage and current ratings from the 
Application Tables Section. The 866A, 
which has a maximum peak-inverse 
anode-voltage rating of 10000 volts and 
a maximum average-anode-current rat¬ 
ing of 250 milliamperes, meets the re¬ 
quirements. (Although the 872A, which 
has a maximum peak-inverse anode- 
voltage rating of 10000 volts and a max¬ 
imum average-anode-current rating of 
1.25 amperes,would also be more satisfac¬ 
tory, the 866A is the more economical 
type for this application.) 

(4) Determine the rms voltage (E) 
which must be developed by each half of 
the high-voltage transformer secondary 
for the rectifier to deliver 2500 volts dc 
to the filter at the specified load current 
of 500 milliamperes under full-load con¬ 
ditions. 

E = 1.11 X (2500 + 15) = 2790 volts (1) 

The second term within the parentheses 
represents the voltage drop in the 866A. - 
For exact calculation of E, the full-load 
voltage drop in one half of the high- 
voltage secondary winding must also be 
added to the values within the paren¬ 
theses. 

Regulation 

The voltage drops in filter-choke 
windings or current-limiting resistors 
which follow the rectifier, as well as those 
in the rectifier tubes and transformer 
windings, become a very important con¬ 


sideration when a rectifier filter is re¬ 
quired to supply a varying load. Except 
for the drop in a gas-tube rectifier, which 
is substantially constant at all anode- 
current values up to the maximum rating 
for the tube, these drops vary with load 
current and cause a corresponding varia¬ 
tion in output voltage. This variation is 
known as the voltage regulation of the 
supply, and is usually expressed as the 
per-cent change in output voltage for 
load-current variations between zero and 
the maximum value. For example, a 
power supply which has a no-load output 
of 1000 volts and a full-load output of 
900 volts has a voltage regulation of 10 
per cent. The regulation of well-designed 
rectifier-type power supplies is usually 
10 per cent or less. 

For good voltage regulation, the 
voltage drops in all sections of the supply 
should be held to a minimum. Voltage 
drops can be minimized by the use of 
transformers and chokes having gener¬ 
ous overload ratings and low-resistance 
windings, mercury-vapor or inert-gas rec¬ 
tifier tubes or vacuum types having close 
anode-cathode spacing, and choke-input 
filters employing “swinging” chokes of 
the proper value. In addition, a “bleeder” 
resistor drawing about 10 per cent of the 
total output current should be perma¬ 
nently connected across the output of the 
supply.Although this resistor reduces the 
maximum useful output current slightly, 
it prevents the output voltage from ris¬ 
ing excessively when the external load 
is reduced, and thus improves regula¬ 
tion and provides a substantial measure 
of protection for the filter capacitors. It 
also discharges the filter capacitors when 
the equipment is switched off and thus 
minimizes shock hazards. 

Good regulation is desirable even 
when substantially constant output volt¬ 
age under varying load conditions is not 
a primary requirement. Because good 
regulation minimizes variations in the 
voltage across the output terminals of a 
power supply, its effect is similar to that 
obtained when a very large bypass capaci¬ 
tance is connected across the output of 
the supply, i.e., the amount of ac ripple 
in the output is substantially reduced. 
The internal impedance of the supply is 
also reduced, so that there is less danger 
of undesirable coupling and feedback in 
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associated equipment when the supply 
is used for two or more stages. 

Filters 

The filter employed to minimize rip¬ 
ple in the output of a rectifier may be 
either a choke-input or a capacitor-input 
type. C areful consideration must be given 
to the selection and design of the filter 
if the maximum ratings of the tubes are 
not to be exceeded. 

One of the most important considera¬ 
tions in the choice and design of a filter 
is its effect on the peak current in the 
rectifier circuit, and particularly on the 
current surge which occurs when the 
rectifier circuit is turned on. The sudden 
application of anode voltage to a recti¬ 
fier causes a sudden flow or surge of cur¬ 
rent. The maximum value of this current 
is determined by the instantaneous am¬ 
plitude of the ac input voltage and the 
surge impedance of the rectifier circuit. 
If the rectifier output is shunted by a 
large capacitor, the surge impedance is 
low and, therefore, the surge current 
may reach dangerously high values. On 
the other hand, if a relatively large choke 
is connected between the rectifier and 
the first filter capacitor, the surge im¬ 
pedance is high, and the surge current 
usually does not exceed the normal peak 
current through the tubes. 

Choke-iuput filters limit surge and 
normal peak currents and, therefore, 
make it possible to obtain maximum con¬ 
tinuous dc output current from rectifier 
tubes under the operating conditions 
most favorable for long tube life. They 
also provide the best regulation and are 
especially recommended for use with 
rectifiers employing mercury-vapor and 
inert-gas tubes or vacuum tubes having 
closely spaced electrodes. An additional 
advantage of choke-input filters is that 
their performance can be predicted ac¬ 
curately by calculation. 

Capacitor-input filters provide the 
highest dc output voltages obtainable 
from given transformers and rectifier- 
tube combinations. They cause high cur¬ 
rent surges when the circuit is turned 
on, however, and have poor voltage 
regulation. In addition, the dc load cur¬ 
rent obtainable from a given rectifier- 
tube-and-transformer combination is less 
when a capacitor-input filter is used 


than when a choke-input filter is used. 

When a capacitor-input filter is used, 
a current-limiting resistor should be con¬ 
nected between the rectifier tubes and 
the filter to limit current surges. The 
total resistance, R t , required to limit the 
surge current to a safe value, including 
the effective resistance of the power- 
transformer secondary (or one half of 
the secondary of a full-wave transformer) 
is a function of the dc output voltage 
(E av ) and the rated peak anode current 
(Ipm) of the tube. 

^ K X Eav 

Rt = 

Apm 

The factor K is equal to 3.14 for the cir¬ 
cuit shown in Fig. 57,1.57 for the circuits 
shown in Figs. 58 and 59,1.21 for the cir¬ 
cuit of Fig. 60,1.11 for Fig. 63, and 1.05 
for Figs. 62 and 64. The balance coil used 
in the circuit shown in Fig. 61 limits the 
peak anode current so that a limiting 
resistor is not needed. The current-lim¬ 
iting resistor may be short-circuited after 
the rectifier-filter system has been 
switched on to avoid a reduction in use¬ 
ful dc output voltage. The resistor must 
be employed, however, each time the 
circuit is switched on. Capacitor-input 
filters may be used in rectifier circuits 
employing mercury-vapor or inert-gas 
rectifier tubes only when a current-limit¬ 
ing resistor is used as described above. 

Design of Choke-Input Filters 

The filter-design charts shown in 
Figs. 65 and 66 permit quick determi¬ 
nation of inductance and capacitance 
values for choke-input filters for use with 
full-wave single-phase rectifier circuits 
operating from 60-cycle supplies. For 
other supply frequencies, the inductance 
and capacitance valuesindicated by these 
charts should be multiplied by the ratio 
60/f, where f is the supply frequency used. 

The chart shown in Fig. 65 is used 
to determine component values for single¬ 
section choke-input filters or for the first 
section of a multisection choke-input fil¬ 
ter. Single-section and double-section 
choke input filters are shown in Fig. 67. 
The Rl curves in Fig. 65 are used to de¬ 
termine the minimum value of choke in¬ 
ductance required. The equivalent load 
resistance (Rl) in ohms is equal to the 
dc output voltage (E av ) of the rectifier 
in volts divided by the load current (lb) 


80 



Rectifier Considerations 



Fig. 65 


in amperes. A dc output voltage equal 
to 90 per cent of the rms voltage (E) per 
rectifier-tube anode is used in this calcu¬ 
lation (from Table IV, E/E av = 1.11). 
This value does not include the voltage 
drops in the power transformer, filter 
choke, or rectifier tubes. The load cur¬ 
rent used must assure operation of each 
rectifier tube within its maximum aver¬ 
age-anode-current rating. Inductance 
and capacitance values must always lie 
in the region of the chart above the 
applicable R L curve. 

The K curves in Fig. 65 indicate 
combinations of minimum filter induc¬ 
tance (Lx) and maximum filter capaci¬ 
tance (Ci) which will keep the peak an¬ 
ode currents (I pm ) of the rectifier tubes 
within their maximum ratings at a given 
rms anode voltage. The factor K is equal 
to the dc voltage from the rectifier tubes 
at the input to the filter (in volts) divided 
by the maximum peak-anode-current 
rating of the rectifier tubes (per anode, 
in amperes). The K curves shown in Fig. 
65 represent the following relation: 

Li = Ci X (K/1000) 

Filter component values must al¬ 
ways lie in the region of the chart to the 
left of the proper K line. 

When a particular rectifier tube is 


used at its maximum peak-inverse-an¬ 
ode-voltage rating and maximum peak- 
anode-current rating simultaneously, the 
applicable K line may be determined di¬ 
rectly by placing a ruler across the ap¬ 
propriate pair of dashed lines shown in 
Fig. 65. When a tube is used at voltages 
below its maximum peak-inverse anode- 
voltage rating, a lower value of K de¬ 
termined from the above equation must 
be used. 

The R l and K curves, therefore, in¬ 
dicate limiting values of inductance and 
capacitance which will assure that aver¬ 
age and peak anode-current ratings of 
the rectifier tubes will not be exceeded. 
Filter-component values can now be 
chosen within the wedge-shaped portion 
of the chart outlined by the appropriate 
Rl and K curves on or above the Erx 
line for the maximum percentage of rip¬ 
ple which can be tolerated in the output 
of the filter section. 

In power supplies for cw transmit¬ 
ters, a ripple of not more than 5 per cent 
is usually satisfactory. Power supplies 
for variable-frequency oscillators and 
phone transmitters generally should have 
ripple of 0.25 per cent or less. Power- 
supply ripple in high-gain speech am¬ 
plifiers and receivers should not exceed 
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0.1 per cent to prevent hum modulation 
of output signals. 

The most economical method of ob¬ 
taining ripple voltages below 1 per cent 



Fig. 66 


is by the use of double-section filters of 
the type shown in Fig. 67(b). Values of 
L 2 and C -2 for the second section of such 
filters are determined from the chart 
shown in Fig. 66. After the value of E Rl 
for the first section is determined, the 
values of L 2 and C 2 (as a product) for 
any desired ripple percentage E R , at the 
output of the second filter section may 
be determined from the appropriate E Rl 
curve in Fig. 66. Although any values of 
inductance and capacitance having the 
indicated product L- X C* will provide 
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the desired filtering, serious instability 
may result if the combination selected 
is resonant at or near the ripple fre¬ 
quency. The inductance of L 2 , therefore, 


should always be greater than 
3 X (Ci -f- C>) 

2 X (Ci X C 2 ) 

For applications in which the load 
resistance (R L ) varies over a wide range, 
some means should be used to limit the 
resulting variation in output voltage. A 
bleeder resistor may be inserted across 
the filter output to restrict the range 
over which the effective load varies or 
an input choke having an inductance de¬ 
termined by the maximum load resist¬ 
ance attained may be used. The most 
economical method for minimizing out¬ 
put-voltage variations, however, is by 
the use of a “swinging” input choke. 

The inductance of a well-designed 
swinging choke varies inversely with 
load current. The required minimum 
and maximum inductance for the choke 
can be determined from Fig. 65 at the 
intersections of the appropriate K curve 
with the curves for maximum and mini¬ 
mum R l . It is generally most econom¬ 
ical to select low values of swinging- 
choke inductance and obtain the re¬ 
quired smoothing by the use of additional 
filter sections employing non-swinging 
(“smoothing”) chokes. 

Examples of Filter Design 

Single-Section Filter 

Problem: A full-wave rectifier op¬ 
erating from a 60-cycle source and em¬ 
ploying two 872-A mercury-vapor tubes 
has a dc output voltage of 3200 volts. 
Design a single-section choke-input filter 
which will (a) limit output ripple to 5 
per cent at a load current equal to the 
combined maximum dc load-current 
ratings of the tubes (2 X 1.25 = 2.5 am¬ 
peres); (b) keep the peak anode current 
of each tube within its maximum peak- 
anode-current rating (5 amperes). 

Procedure: Rl = 3200/2.5 = 1280 
ohms.The value K = 3200/5 = 640. The 
curve for K = 640 in Fig. 62 would lie 
between the curves for K = 600 and K 
= 800 and, consequently, would be 
above the position where the curve for 
Rl = 1270 would be shown. Therefore, 
any combination of inductance and 
capacitance along the curve E R i = 5 per 
cent to the left of K = 640 will satisfy 
the requirements. A 5-henry choke and 
a 5-microfarad capacitor would be a 
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suitable combination. 

Two-Section Filter 

Problem: A 60-cycle full-wave rec¬ 
tifier employing two 866-A mercury- 
vapor tubes delivers 2500 volts dc at 
full load to the input terminals of the 
filter. Design a two-section filter which 
will (a) limit the output ripple to 0.5 
per cent at a load current equal to the 
combined maximum dc load-current 
ratings of the tubes (2 X 0.25 = 0.5 am¬ 
pere); (6) keep the peak anode current 
of each tube within its maximum peak- 
anode-current rating (1.0 ampere). Be¬ 
cause the voltage regulation must be 
good from no load to full load, the input 
choke shall be of the “swinging” type. 

Procedure: At maximum load, Rl 
= 2500/0.5 = 5000 ohms. K = (2500 X 
1.11)/1.0 = 2775. Because the curve in 
Fig. 62 for R L = 5000 ohms would be 
completely below the curve for K = 
2775, the maximum-load value of Rl 
( minimum R L ) need not be considered in 
the selection of constants for the first 
filter section. If an E Rl of 10 per cent at 
the output of the first filter section is as¬ 
sumed to be satisfactory, the minimum 
swinging-choke inductance and the cor¬ 
responding value for the first-section 
filter capacitor are selected along the 
curve E Rl = 10 per cent to the left of 
the curve for K = 2775. Suitable values 
would be Li = 13.5 henries and Ci = 1 
microfarad. The maximum inductance of 
the swinging choke should be as high as 
practical. If a maximum value of 25 hen¬ 


ries is chosen, the minimum-load value 
of R l (maximum R L ) at which the regu¬ 
lating action of the choke will be effec¬ 
tive is indicated by the point at which 
the 1-microfarad line intersects the line 
for 25 henries. This point corresponds to 
an R l of 26000 ohms. Therefore, a 
bleeder having a resistance of not more 
than 26000 ohms should be used to pre¬ 
vent the dc output voltage from rising 
excessively when the load is removed. 
The bleeder draws a current of 2500/ 
26000, or 0.096 ampere, and is required 
to dissipate 2500 X 0.096, or 240 watts. 
Because the maximum average current 
which can be supplied by two 866-A’s in 
a full-wave circuit is 0.5 ampere, the 
useful load current available from the 
rectifier filter combination is 0.500 - 
0.096 = 0.404 ampere, or 404 milli- 
amperes. 

The second filter section (L 2 C 2 ) 
must reduce the ripple from the value of 
10 per cent at the output of the first fil¬ 
ter section to a value of 0.5 per cent. 
From Fig. 66, the value of the product 
L 2 C 2 at the intersection of the curve for 
E Rl =10 per cent with the line for E R .> 
= 0.5 per cent is 37. If C 2 is chosen to be 
2 microfarads, then L 2 should have an 
inductance of 18.5 henries. The value 
chosen for L 2 should be checked to de¬ 
termine whether resonance effects will 
be present, i.e., L 2 should be equal to, or 
greaterthan,3X (1+ 2)/[2x (1 X2)] = 9/4 
= 2.25. Because the value of 18.5 henries 
selected for L 2 is considerably greater 
than 2.25, the filter design is satisfactory. 



Interpretation of Tube Data 


The tube data given in the Tube 
Types Section include maximum ratings, 
typical operation values, characteris¬ 
tics, and characteristics curves. 

A maximum rating, as applied to a 
tube, is a limit on a particular operating 
parameter (such as voltage, current, 
temperature, or frequency) or on a com¬ 
bination of parameters. Operation above 
these maximum ratings may not only 
impair the performance of a tube but 
also shorten its life considerably. 

RCA power tubes may carry as 
many as three different kinds of ratings, 
based on operating conditions encoun¬ 
tered in different types of service. The 
three general types of service may be 
defined as follows: 

Continuous Commercial Service 
(CCS) covers applications involving con¬ 
tinuous tube operation in which maxi¬ 
mum dependability and long tube life 
are the primary considerations. 

Intermittent Commercial and Ama¬ 
teur Service (ICAS) covers applications 
in which high tube output is a more im¬ 
portant consideration than long tube 
life. The term “Intermittent Commer¬ 
cial" in this title applies to types of serv¬ 
ice in which the operating or “on" peri¬ 
ods do not exceed 5 minutes each, and 
are followed by “off” or stand-by periods 
of the same or greater duration. The 
term “Amateur Service" covers other 
applications where operation is of an in¬ 
frequent or highly intermittent nature, 
as well as the use of tubes in “amateur” 
transmitters. ICAS ratings generally are 
considerably higher than CCS ratings. 
Although the ability of a tube to produce 
greater output power is usually accom¬ 
panied by a reduction in tube life, the 
equipment designer may decide that a 
small tube operated at its ICAS ratings 
meets his requirements better than a 
larger tube operated within CCS ratings. 

Intermittent Mobile Service (IMS) 
covers applications in which very high 
power output for short periods is re¬ 
quired from equipment of the smallest 
practical size and weight. Tube ratings 
for IMS service are based on the prem¬ 
ise that transmitter “on” periods do 
not exceed 15 seconds each, and are fol¬ 
lowed by “off" periods of at least 60 


seconds duration. In equipment tests, 
however, maximum “on” periods of not 
more than 5 minutes each followed by 
“off” periods of at least 5 minutes are 
permissible, provided the total “on” 
time of such test periods does not ex¬ 
ceed 10 hours during the life of the tube. 
Although tubes operated under IMS rat¬ 
ings may have a life of only about 100 
hours, the use of these ratings is eco¬ 
nomically justified where high power 
must be obtained intermittently from 
very small tubes. 

Each maximum rating of a tube 
must be considered with respect to all 
other ratings given for that tube, so that 
the use of any one maximum rating will 
not cause any other maximum rating to 
be exceeded. For example, if the product 
of the maximum plate-voltage and max¬ 
imum plate-current ratings exceeds the 
maximum permissible dc plate input, 
then either the plate voltage or the plate 
current, or both, must be reduced. As an 
illustration, the maximum CCS ratings 
for Class C Telegraphy operation of 
type 812-A are: plate volts, 1250 max; 
plate milliamperes, 175 max; plate in¬ 
put, 175 watts max. It is apparent that 
when the maximum plate voltage of 
1250 volts is used, the dc plate current 
must be reduced to 140 milliamperes or 
less if operation is to be within the 175- 
watt maximum plate-input rating. On 
the other hand, if the maximum plate 
current of 175 milliamperes is to be used, 
it will be necessary to reduce the plate 
voltage to 1000 volts or less to avoid 
exceeding the 175-watt maximum input 
rating. 

The tube ratings given in this Man¬ 
ual are n Absolute Maximum” ratings, 
unless otherwise indicated. The equip¬ 
ment designer must select operating val¬ 
ues which are sufficiently below these 
absolute-maximum ratings so that no 
rating will ever be exceeded under any 
usual condition of supply-voltage varia¬ 
tion, load variation, or manufacturing 
variation in the equipment itself. 

A few of the low-power tubes listed 
in this Manual are rated under the 
"Design-Center” system. This system, 
which is used principally for tubes in¬ 
tended for home-instrument applica- 
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tions, is designed to provide satisfactory 
average performance in the greatest num¬ 
ber of equipments on the premise that 
they will not be adjusted to local power- 
supply conditions at time of installation. 
Equipment for use on ac or dc power 
lines should be designed so that the de¬ 
sign-center maximum values are not ex¬ 
ceeded at a line-voltage-center value of 
117 volts. In equipment designed for use 
with storage-battery-with-charger sup¬ 
ply or similar supplies, plate voltages, 
screen-grid supply voltages, dissipations, 
and rectifier output currents should never 
exceed 90 per cent of the design-center 
maximum ratings for a terminal poten¬ 
tial at the battery source of 2.2 volts per 
cell. Equipment for use with “B” bat¬ 
teries should be designed so that under 
no condition of battery voltage will the 
plate voltages, screen-grid supply volt¬ 
ages, or dissipations ever exceed the maxi¬ 
mum rated values by more than 10 per 
cent. 

In general, tubes are rated at the 
most severe conditions in a given serv¬ 
ice. For example, class C telegraphy rat¬ 
ings assume key-down conditions (per 
tube) without amplitude modulation; 
class C telephony ratings are established 
with fully modulated carrier conditions 
(per tube). 

Values shown in tube data under 
“Typical Operation” should not be in¬ 
terpreted as ratings. These values repre¬ 
sent operating conditions within the 
maximum ratings of a tube that are suit¬ 
able for a particular application, and 
do not imply that the tube cannot be 
operated satisfactorily under other con¬ 
ditions in the same application. The 
choice of the most suitable tube oper¬ 
ating conditions for any particular ap¬ 
plication should be based on a careful 
consideration of all pertinent factors. 

The values for grid-bias voltages, 
other electrode voltages, and electrode 
supply voltages are given with reference 
to a specified datum point as follows: 
For tube types having filaments heated 
with dc, the negative filament terminal 
is taken as the datum point to which 
other electrode voltages are referred. For 
types having filaments heated with ac, 
the filament mid-point ( i.e ., the center 
tap on the filament-transformer secon¬ 
dary, or the mid-point on a resistor shunt¬ 


ing the filament) is taken as the datum 
point. For types having indirectly heated 
unipotential cathodes, the cathode is 
taken as the datum point. 

Electrode voltage and current rat¬ 
ings are in general self-explanatory, but 
a brief explanation of other ratings will 
aid in the understanding and inter¬ 
pretation of tube data. 

Plate Input is the total power sup¬ 
plied to the plate. It is the product of 
the dc plate voltage (Eb) and the direct 
current flowing in the plate circuit (lb). 

Plate Dissipation is the power lost 
in the form of heat as a result of electron 
bombardment of the plate. It is the dif¬ 
ference between the power supplied to 
the plate of the tube (plate input) and 
the power delivered by the tube to the 
load circuit. 

TubePowerOutput is the output ob¬ 
tainable from the tube itself and is equal 
to plate input minus plate dissipation. 
(The term power output is used in some 
publications.) 

Useful Power Output is the out¬ 
put measured at the load of the output 
circuit. Values given in the data are for 
the stated conditions; actual values de¬ 
pend on the circuit efficiency, operating 
frequency, and other variable factors. 

Grid-No. 2 (Screen-Grid) Input 
is the dc power supplied to the 
screen grid of a multigrid tube, and is 
the product of the screen-grid voltage 
and screen-grid current. This power is 
dissipated in the form of heat by the 
screen grid as a result of electron bom¬ 
bardment. 

Grid (or Grid-No. 1) Driving Power 
is the actual signal-power input to the 
control grid plus the power lost in the bias 
supply.lt is given by the formulaW<i= 0.9 
E r Ic, where Wd is the grid driving power 
in watts, E g is the peak signal voltage 
applied to the grid in volts, and l c is the 
average grid current in amperes. This 
value does not include signal-power losses 
that occur in the tube, grid-tank circuit, 
socket, or wiring, or tube losses caused 
by electron transit-time effects (except 
where the value given in the tube data 
is for a specific operating frequency). 

Driver Power Output is the useful 
power output of the driver stage or the 
power measured at the input to the grid 
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circuit of an amplifier. This value in¬ 
cludes circuit losses and varies accord¬ 
ing to the frequency of operation and 
the circuit used. 

Peak Heater-Cathode Voltage rat¬ 
ings are given only for tubes that have 


separate cathode and heater terminals. 
These ratings indicate the highest in¬ 
stantaneous voltage that may be applied 
between a heater and cathode without 
breakdown of the insulation between 
these electrodes. 


POWER TUBE COOLING DESIGNS 


EFFICIENT COOLING is the key to the development of reliable 
power tubes. Several cooling designs are shown above: (top) RCA- 
8072, conduction cooled; (center) RCA-8121, and (bottom) RCA- 
8122, both forced-air cooled. In the background is fin-type, high- 
efficiency integral radiator used in the 8122. 





Application Tables 


The tables in this section are in¬ 
tended to aid in the selection of trans¬ 
mitting tubes for specific applications. 
Tube types have been classified accord¬ 
ing to the principal services for which 
they are rated, but are not necessarily 
limited to the applications listed. The 
tube types, together with their ratings 
and characteristics of primary interest, 
are listed in each category in order of 
increasing power output (except Tables 


6 and 7). Tubes whose type numbers are 
printed in bold type are suggested for 
new equipment design. Unless otherwise 
noted, the ratings given are based on the 
absolute maximum system. 

After suitable tube types are se¬ 
lected from the appropriate tables, the 
final choice should be based on the com¬ 
plete ratings for the types under consid¬ 
eration, as given in the Tube Types— 
Technical Data Section. 


SERVICE APPLICATIONS 


1. AF Power Amplifier and Modulator 
Service 

2. Plate-Modulated RF Amplifier — Class C 
Telephony 

3. RF Amplifier Service—Class C Telegraphy 

4. Linear RF Amplifier Service — Single- 


Sideband Suppressed Carrier, Two- 
Tone Modulation 

5. Plate- or Grid-pulsed Amplifiers or 
Oscillators 

6. Special Services 

7. Rectifier Tubes 


1. Power Tubes for AF Power Amplifier and Modulator Service 


Power 

Output Cooling 1 

(Typical) 

Filament 

or 

Heater 

Maximum Plate Ratings 2 
Input Dissi¬ 

pation 

Kind 3 

of 

Tube 

RCA 

TAPE 

NO. 

Watts 4 

Volts 

Volts Watts 

Watts 




CLASS A AMPLIFIERS 


2.7 

N 

6.3 

275 

— 

825 

BP 

5686 

26.5 

N 

6.3 

375 

40 

21 

BP 

51614 

CLASS AIL 

AMPLIFIERS 6 






20 .5 

N 

12 to 15 

300 

21 

10 

BP 

7551 

20.5 

N 

6.3 

300 

21 

10 

BP 

57558 

44 

N. 

6.3/12 .6 

750 

100 

30 

BPBP 

829B 

80 

FA 

6.3 

1000 

180 

115 

C 

6816 

80 

FA 

26.5 

1000 

180 

115 

C 

6884 

80 

FA 

6.3 

1000 

180 

115 

CR 

7457 

80 

C 

6.3 

1000 

180 

— 

CR 

7842 

80 

C 

26.5 

1000 

180 

— 

C 

7843 

80 

C 

6.3 

1000 

180 

— 

C 

7844 

82 ' 

N 

6.3 

600 

60 

20 

BP 

56146 

82 

N 

26.5 

600 

60 

20 

BP 

56159 

82 

N 

12.6 

600 

60 

20 

BP 

56883 

82 

N 

6.3 

600 

60 

20 

BPR 

57212 

82 

N 

26.5 

600 

60 

20 

BPR 

57357 

380 

N 

10 

2250 

360 

100 

BP 

r 5813 
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1. Power Tubes for AF Power Amplifier and Modulator Service (Cont.) 


Power 

Output Cooling 1 
(Typical) 

Filament 

or 

Heater 

Maximum Plate Ratings 2 
Input Dissi* 

pation 

Kind 3 

of 

Tube 

RCA 

TYPE 

NO. 

Watts- 1 5 

Volts 

Volts Watts 

Watts 




590 

FA 

6 

2000 

— 

250 

BP | 

17203/ 
4CX250B 

590 

FA 

26 .5 

2000 

— 

250 

♦ 

BP 

i 

17204/ 

[ 4CX250F 

1600 

FA 

6.3 

3000 

1500 

600 

CR 

7650 

CLASS AB 2 AMPLIFIERS 6 






42 

N 

6.3 

400 

30 

10 

BPQ 

52E24 

42 

N 

6.3 

600 

30 

10 

BP 

52E26 

42 

N 

12.6 

600 

30 

10 

BP 

56893 

80 

N 

6.3 

600 

60 

25 

BP 

5807 

80 

N 

12.6 

600 

60 

25 

BP 

51625 

90 

N 

6.3 

600 

62 .5 

20 

BP 

56146 

90 

N 

26 .5 

600 

62 .5 

20 

BP 

56159 

90 

N 

12.6 

600 

62 .5 

20 

BP 

56883 

90 

N 

6.3 

600 

62 .5 

20 

BPR 

57212 

90 

N 

26 .5 

600 

62 .5 

20 

BPR 

57357 

140 

FA 

6.3 

1000 

180 

115 

C 

6816 

140 

FA 

26 .5 

1000 

180 

115 

C 

6884 

140 

FA 

6.3 

1000 

180 

115 

CR 

7457 

140 

C 

6.3 

1000 

180 

— 

CR 

7842 

140 

C 

26 .5 

1000 

180 

— 

C 

7843 

140 

C 

6.3 

1000 

180 

— 

C 

7844 

CLASS B AMPLIFIER 6 







10.4 

N 

6.3 

300 

— 

3 

TT 

1635 

235 

N 

6.3 

1250 

165 

45 

T 

5811A 

235 

N 

6.3 

1250 

165 

45 

T 

5812A 

1650 

N 

10 

3000 

1125 

300 

T 

5833A 

2400 

FA 

10 

4000 

1600 

400 

T 

5833A 


1 Cooling: N, natural; FA, forced air; C, conduction. 

* CCS, unless otherwise noted. 

* Designations for kind of tube: 

BP Beam power P Pentode 

BPQ Quick-heating beam power PP Twin pentode 

BPR Ruggedized beam power PT Pencil triode 

BPBP Twiivbeam power T Triode 

C Cermolox TT Twin triode 

CR Ruggedizcd cermolox T-P Triode-pentode 

* Approximate. 

5 1CAS ratings also shown in Technical Data Section. 

6 Typical power output for two tubes, except twin-unit types. 

Except for types listed in Table 7 (Rectifier Tubes), tube type numbers in BOLD FACE are suggested for use 
in new equipment design. 
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2. Power Tubes for Plate-Modulated RF Amplifier Service—Class C Telephony 


Typical Operation 

Power Fre- 

Outpnt quency 

Cool¬ 

ing 1 

Filament 

or 

Heater 

Max Freq 
for Full 
Input 

Maximum Plate Ratings 2 

DC Dissi- 
Input pation 

Kind 3 

of 

Tube 

RCA 

TYPE 

NO. 

Watts 4 #(at) 

Me 


Volts 

Me 

Volts 

Watts 

Watts 



1.7 

3000 

C 

12.6 


750 

45 


C 

7801 

1.7 

3000 

C 

6.3 

— 

750 

45 

— 

C 

7870 

3.5 

500 

N 

6.3/12.6 

500 

200 

8 

4 

PP 

56939 

5.5 

500 

N 

6 

2000 

260 

8.5 

5 

PT 

55893 

6.4 

30 

N 

6 

— 

250 

10 

8 

BP 

55763 

6.4 

30 

N 

13 .5 

— 

250 

10 

8 

BP 

56417 

6.5 

175 

N 

6.3 

175 

250 

15 

7 

BP 

10 7095 

6.5 

175 

N ' 

6.3 

175 

250 

15 

7 

BP 

57558 

6.5 

175 

N 

12 to 15 

175 

250 

15 

7 

BP 

7551 

6.7 

500 

N 

6 

500 

275 

9 

5.5 

PT 

56263 

6.7 

500 

N 

6 

500 

275 

9 

5.5 

PT 

56263A 

13.5 

_ 

N 

6.3 

125 

400 

20 

6.7 

BPQ 

52E24 

13.5 

_ 

N 

6.3 

125 

400 

20 

6.7 

BP 

52E26 

13.5 

_ 

N 

12.6 

125 

400 

20 

6.7 

BP 

56893 

7 11 

— 

N 

6.3/12.6 

200 

600 

22 

10 

BPBP 

5S32A 

17 

400 

C 

12.6 

— 

750 

45 

— 

C 

7801 

17 

400 

C 

6.3 

— 

750 

45 

— 

C 

7870 

28 

_ 

N 

6.3 

60 

475 

40 

16.5 

BP 

5807 

28 

_ 

N 

12 .6 

60 

475 

40 

16.5 

BP 

51625 

34 

— 

N 

6.3 

60 

480 

45 

13.3 

BP 

56146 

34 

— 

N 

26.5 

60 

480 

45 

13.3 

BP 

56159 

34 

_ 

N 

12.6 

60 

480 

45 

13.3 

BP 

56883 

34 

60 

N 

6.3 

60 

480 

45 

13.3 

BPR 

57212 

34 

60 

N 

26.5 

60 

480 

45 

13.3 

BPR 

57357 

45 

400 

FA 

6.3 

1215 

800 

120 

75 

C 

6816 

45 

400 

FA 

26.5 

1215 

800 

120 

75 

C 

6884 

45 

400 

FA 

6.3 

1215 

800 

120 

75 

CR 

7457 

45 

400 

C 

6.3 

1215 

800 

120 

— 

CR 

7842 

45 

400 

C 

26 .5 

1215 

800 

120 

— 

C 

7843 

45 

400 

C 

6.3 

1215 

800 

120 

— 

C 

7844 

750 

— 

N 

6 .3/12 .6 

200 

600 

67 .5 

21 

BPBP 

5829B 

770 

— 

FA 

6 .3/12 .6 

200 

600 

90 

28 

BPBP 

5829B 

85 

— 

N 

6.3 

30 

1000 

115 

30 

T 

5 812A 

88 

— 

N 

6.3 

30 

1000 

115 

30 

T 

S 811A 

120 

900 

FA 

6.3 

900 

1300 

270 

167 

T 

6161 

180 

— 

N 

10 

30 

1600 

240 

67 

BP 

5813 

235 

175 

FA 

6 

500 

1500 

— 

165 

BP 7203/ 

4CX250B 

235 

175 

FA 

26 J5 

500 

1500 

— 

165 

BP 7204/ 

4CX250F 

600 

400 

FA 

6.3 

1215 

2000 

1000 

400 

CR 

7650 

635 

— 

N 

10 

30 

2500 

835 

200 

T 

5833A 

800 

600 

FA 

5.5 

1215 

2000 

1700 

1000 

C 

7213 

1000 

— 

FA 

10 

20 

3000 

1250 

270 

T 

5833A 


T Both sections. 

10 ICAS ratings only. 

11 2 , h *> » See Table 1. 
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3. Power Tubes for RF Amplifier Service—Class C Telegraphy 


Typical Operation Maximum Plate Ratings 2 


Power 

Output 

Fre¬ 

quency 

Cool¬ 

ing 1 

Filament 

or 

Heater 

Max. Freq. 
for Full 

Input 

DC 

Input 

Dissi¬ 

pation 

Kind 3 

of 

Tube 

RCA 

TYPE 

NO. 

Watts 4 

(at) Me 


Volts 

Me Volts 

Watts 

Watts 




CLASS C AMPLIFIERS, 

RF TELEGRAPHY 






1.2 

10 

N 

1.4/2.8 

— 

150 

3 

2 

P 

8 3A4 

1.4 

1000 

N 

6.3 

5000 

250 

— 

2.5 

PT 

7554 

2 

— 

N 

1.4/2.8 

— 

135 

2 

1 

TT 

8 3A5 

3.2 

3000 

C 

12.6 

— 

750 

52.5 

— 

C 

7801 

3.2 

3000 

C 

6.3 

— 

750 

52.5 

— 

C 

7870 

9 3.5 

9 40 

N 

12-15 

— 

’300 

— 

’2.75 

T-P 

7060 

4 

40 

N 

12-15 

— 

300 

— 

5 

P 

8077/ 










7054 

5 

500 

N 

6.3 

1700 

360 

9 

6.25 

PT 

4037 

5 

500 

N 

6.3 

1700 

360 

9 

6.25 

PT 

5876 

5 

500 

N 

6.3 

1700 

360 

9 

6.25 

PT 

5876A 

5 

500 

N 

6.3/12.6 

500 

250 

12 

6 

PP 

56939 

5.25 

125 

N 

6.3 

— 

275 

11 

8.25 

BP 

5686 

5.5 

1000 

N 

6 

2000 

320 

11 

7 

PT 

55893 

7 

500 

N 

6 

500 

330 

13.2 

S 

PT 

56263 

7 

500 

N 

6 

500 

330 

13.2 

8 

PT 

56263A 

7 

175 

N 

6.3 

175 

300 

18 

10 

BP 

10 7095 

7.5 

500 

N 

6 

500 

320 

13.2 

8 

PT 

56264A 

8.5 

175 

N 

12/15 

175 

300 

21 

10 

BP 

' 7551 

8.5 

175 

N 

6.3 

175 

300 

21 

10 

BP 

57558 

10.3 

30 

N 

6 

— 

300 

15 

12 

BP 

55763 

10.3 

30 

N 

13.5 

— 

300 

15 

12 

BP 

56417 

20 

125 

N 

6.3 

125 

500 

30 

10 

BPQ 

52E24 

20 

125 

N 

6.3 

125 

500 

30 

10 

BP 

52E26 

20 

125 

N 

12.6 

125 

500 

30 

10 

BP 

56893 

21 

— 

N 

6.3 

— 

375 

35 

21 

BP 

51614 

726 

— 

N 

6.3/12.6 

200 

750 

36 

15 

BPBP 

5 832A 

27 

400 

C 

12.6 

— 

750 

52.5 

— 

C 

7801 

27 

400 

C 

6.3 

— 

750 

52.5 

— 

C 

7870 

30 

175 

N 

6.3 

60 

750 

90 

25 

BPQ 

10 4604 

40 

— 

N 

6.3 

60 

600 

60 

25 

BP 

5807 

40 

— 

N 

12.6 

60 

600 

60 

25 

BP 

51625 

40 

1215 

FA 

6.3 

1215 

1000 

180 

115 

C 

6816 

40 

1215 

FA 

26.5 

1215 

1000 

180 

115 

C 

6884 

40 

1215 

FA 

6.3 

1215 

1000 

180 

115 

CR 

7457 

40 

1215 

C 

6.3 

1215 

1000 

180 

— 

CR 

7842 

40 ' 

1215 

C 

26.5 

1215 

1000 

^180 

— 

C 

7843 

40 

1215 

C 

6.3 

1215 

1000 

180 

— 

C 

7844 

52 

60 

N 

6.3 

60 

600 

67.5 

20 

BP 

56146 

52 

60 

N 

26.5 

60 

600 

67.5 

20 

BP 

56159 

52 

60 

N 

12.6 

60 

600 

67.5 

20 

BP 

56883 
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3. Power Tubes for RF Amplifier Service—Class C Telegraphy (Cont.) 


Typical Operation 

Power Fre- 
Output quency 

Cool¬ 

ing 1 

Filament Max.Frcq. 

or for Full 

Heater Input 

Maximum Plate Ratings 2 

DC Dissi- 

Input pat ion 

Kind 3 

of 

Tube 

RCA 

TYPE 

NO. 

Watts* (at) Me 


Volts 

Me 

Volts 

Watts 

Watts 



52 

60 

N 

6.3 

60 

600 

67 .5 

20 

BPR 

5 7212 

52 

60 

N 

26 .5 

60 

600 

67 .5 

20 

BPR 

57357 

770 

— 

N 

6.3/12.6 

200 

JJ 750 

90 

30 

BPBP 

5829B 

85 

470 

C 

12-15 

500 

2200 

660 

— ■ 

BP 

8072 

90 

— 

FA 

6.3/12.6 

200 

750 

120 

40 

BPBP 

5829B 

130 

— 

N 

6.3 

30 

1250 

175 ' 

45 

T 

5812A 

135 

— 

N 

6.3 

30 

1250 

175 

45 

T 

5811A 

180 

900 

FA 

6.3 

900 

1600 

400 

250 

T 

6161 

235 

470 

FA 

13.5 

500 

2200 

660 

150 

BP 

8121 

250 

500 

FA 

6 

500 

2000 

— 

250 

BP 

7203/ 









4CX250B 

250 

500 

FA 

26 .5 

500 

2000 

— 

250 

BP 

7204/ 









4CX250F 

275 

— 

N 

10 

30 

2000 

360 

100 

BP 

5813 

300 

470 

FA 

13 .5 

500 

2200 

660 

400 

BP 

8122 

375 

1215 

FA 

6.3 

1215 

2500 

1250 

700 

CR 

7650 

1000 

— 

N 

10 

30 

3000 

1250 

300 

T 

5833A 

1350 

600 

FA 

5.5 

1215 

2500 

2500 

1500 

C 

7213 

1440 

— 

FA 

10 

20 

4000 

1800 

400 

T 

5833A 

1 Both sections. 









* Design Center values. 









» For pentode unit. 









ICAS — ratings only. 









1 , 1 , b. «, 5 See Table 1. 










4. Power Tubes for Linear RF Amplifiers— 
Single-Sideband Suppressed-Carrier, Two-Tone Modulation 


Typical Operation 

Power 12 Fre- 
Output quency 

Cool¬ 

ing 1 

Filament 

or 

Heater 

Max. 
Freq. 
for Full 
Input 

Maximum Plate Ratings 2 

12 DC Dissi- 

Current pation 

Kind 3 

of 

Tube 

RCA 

TYPE 

NO. 

Watts 4 (at) Me 


Volts 

Me 

Volts 

Ma 

Watts 



80 

30 

C 

12-15 

500 

2200 

450 


BP 

8072 

120 

30 

N 

6.3 

30 

1250 

175 

45 

T 

811A 

170 

30 

FA 

13.5 

500 

2200 

450 

150 

BP 

8121 

295 

30 

FA 

6 

500 

2000 

250 

250 

BP 7203/ 

4CX250B 

295 

30 

FA 

26 .5 

500 

2000 

250 

250 

BP 7204/ 

4CX250F 

360 

500 

FA 

6 

500 

2000 

350 

250 

BP 

7580 

380 

30 

FA 

13.5 

500 

2200 

450 

400 

BP 

8122 

680 

30 

FA 

6.3 

1215 

2500 

500 

600 

BP 

7650 


1 5 Peak envelope, 
i* *. *> « See Table l. 

92 



Application Tables ; 


5. Power Tubes for Plate- or Grid-Pulsed Amplifiers or Oscillators 


Typical Operation 


Maximum Plate Ratings 2 


s I 

% = 
cu O 

Pulse 

Duration 

Duty 

Cycle 

Frequency 

e 

1 

U 

Filament 
or Heater 

Max. Frequency 
for Full Input 

Peak Plate 

Peak Plate 

Maximum 

ON Time 

Time 

Interval 

Kind of 

Tube 

RCA TYPE NO. 

4 kw 

• 1 

/iSCC 


Me 


Volts 

Me 

Volts 

Amp. 

nsec 

nsec 




PLATE-PULSED AMPLIFIERS OR OSCILLATORS 13 


1.2 

1 

0.001 

3300 

N 

6 

4000 

1750 

3 

5 

5000 

PT 

5893 

4.5 

10 

0.01 

1215 

FA 

6.3 

1215 

3000 

3 

10 

1000 

RC 

7649 

14 

5 

0.01 

1250 

FA 

6.3 

1300 

7500 4.5 

10 

1000 

T 

5946 

39 

10 

0.01 

1215 

FA 

6.3 

1215 

8000 

9 

10 

1000 

RC 

7651 

65 

10 

0.01 

1215 

FA 

5.5 

1215 

10000 

18 

10 

1000 

C 

7214 

GRID-PULSED AMPLIFIERS OR OSCILLATORS 13 






2.3 

10 

0.01 

1215 

FA 

6.3 

1215 

142250 

3 

10 

1000 

RC 

7649 

20 

10 

0.01 

1215 

FA 

5.5 

1215 

145000 

18 

10 

1000 

C 

7214 

20 

10 

0.01 

1215 

FA 

6.3 

1215 

145000 

9 

10 

1000 

RC 

7651 


13 See Technical Data Section for exact classification in each case. 
m DC Plate Volts, 
i- Peak. 

'* -> • 1 > <• see Table 1. 


6. Power Tubes for Special Services 

See Technical Data Section for further information on each type. 


Service 


RCA TYPE NO. 


Balanced Modulator . 7360 

Class C Oscillator .4037, 5675, 6026 

Control Amplifier . 3C33 

Frequency Multiplier.4037, 5763, 5876, 5876A, 5893, 6161, 

6264A, 6562/5794A, 6939, 7551, 7554, 7558, 7905, 8077/7054 

Integral-Cavity Oscillator .6562/5794A, 7533 

Linear RF Power Amplifier—AM Telephony .7580 

Low-Noise Class A Amplifier, RF .7552, 7553 

Modulator-Rectangular-Wave Modulation . 3E29, 6293, 7358 

Pulse Detector. 6173 

Regulator .4600A 
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RCA Transmitting Tubes 


7. Rectifier Tubes 


Filament 

Or Healer 
Volts 

Maximum Plate 

Peak 

Inverse Peak 

Volts Amperes 

Ratings 5 

Average 

Amperes 

RCA 

TYPE 

NO. 

HALF-WAVE, 

MERCURY-VAPOR TYPES: 



2.5 

7500 

0.5 

0.125 

' 816 

2.5 

10000 

1 

0.25 

J866A 

2.5 

2500 

2 

0.5 

J866A 

5 

10000 

5 

1.25 

872A, 8008 

5 

15000 

6 

1.5 

575A, 673 

5 

20000 

8.3 

1.8 

6894, 6895 

5 

1«*15000 

1610 

162 .5 

575A, 673 

2.5 

2000 

10 

2.5 

615/7018 

5 

5000 

15 

2.5 

5558 

5 

1620000 

1611.5 

162 .5 

6894, 6895 

5 

10000 

16 

4 

5561 

2.5 

1000 

77 

6.4 

635/7019 

5 

3000 

40 

6.4 

635L/7020 

1 5561 

HALF-WAVE, 

2.5 

GAS TYPES 

10000 

1 

0.25 

3.B28 

2.5 

4500 

2 

*0.5 

3B25 

2.5 

5000 

2 

0.5 

3B28 

HALF-WAVE, 

6.3 

VACUUM TYPES 

375 

0.05 

0 .0055 

6173 

2.5 

12500 

0.06 

0.0075 

2X2A 

2.5 

5000 

1 

0.25 

836 

FULL-WAVE, 

5 

VACUUM TYPES 

3100 

0.715 

0 .147 

5R4GYB 

5 

2800 

0.650 

0.175 

5R4GY 

FULL-WAVE, 

5 

MERCURY-VAPOR TYPES 
1550 1 

0.225 

83 

2.5 

900 

10 

2.5 

604/7014 


15 In-phase operation, unless otherwise noted. 
11 Quadrature operation. 
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RCA Tube Types—Technical Data 


This section contains technical descriptions of RCA tubes used in transmitting, 
industrial, and amateur equipment. It includes data for current types, as well as 
those RCA discontinued types in which there may still be some interest. Tubes in 
this section are listed according to the numerical-alphabetical-numerical sequence of 
their type designations. 

Unless otherwise specified, the ratings given are based on the absolute maxi- 
mum system. Class C Telegraphy ratings assume key-down conditions (per tube) 
without amplitude modulation. Class C Telephony ratings are established with 
fully modulated carrier conditions (per tube). For Key to Base and Envelope Con¬ 
nection Diagrams, see inside back cover. 

For an explanation of the terms used in the descriptive data for tube types, 
reference should be made to the Interpretation of Tube Data Section. For assistance 
in making an initial selection of tube types suitable for specific applications, refer¬ 
ence should be made to the Application Tables Section. 


2C39A 


UHF POWER TRIODE 

Forced-air-cooled type used as rf 
power amplifier, oscillator, and fre¬ 
quency multiplier. May be used at full 
input up to 2500 Me and at higher fre¬ 
quencies in cathode-drive circuits of 
the coaxial-cylinder type. Class C Telegraphy maximum CCS plate dissipation, 
100 watts. Requires special mounting which should support the tube by the plate- 
terminal flange only. May be operated in any position. Flexible connectors of the 
spring-contact type are required for all terminal connections. Outline 85, Outlines 
Section. 



Heater Voltage (ac/dc)° . 6.3 volts 

Heater Current . 1.0 ampere 

Transconductance* . 24000 /imhos 

Amplification Factor . 100 

Direct Interelectrode Capacitances: 

Grid to plate. 2 Mpf 

Grid to cathode and heater. 6.6 

Plate to cathode and heater. 0.035 max wd 

Seal Temperature (Plate, grid, cathode, and heater). 175 max °C 


0 Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi¬ 
tions and frequency to prevent overheating of the cathode and resultant short life. 


* Plate volts, 600; plate milliamperes, 70. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: 
DC Plate Voltage. ... 
Grid Voltage: 

DC. 

Peak Negative RF. . 
Peak Positive RF. .. 
DC Grid Current. ... 
DC Cathode Current. 

Grid Input. 

Plate Dissipation. ... 


600 •max 

volts 

-150 max 

volts 

400 max 

volts 

30 max 

volts 

50 max 

raa 

100 max 

ma 

2 max 

watts 

70 max 

watts 


• For use with a modulation factor of less than 1.0, it is permissible to use a higher dc plate voltage 
provided the sum of the peak positive modulation voltage and the dc plate voltage does not exceed 1200 
volts. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


Maximum CCS Ratings: 
DC Plate Voltage. .. 


1000 max 


volts 




















RCA Transmitting Tubes 


Grid Voltage: 

DC. 

Peak Negative RF. . 
Peak Positive RF. . 
DC Grid Current. ... 
DC Cathode Current 

Grid Input. 

Plate Dissipation. . .. 


-150 max 

volts 

400 max 

volts 

30 max 

volts 

50 max 

ma 

125 max 

ma 

2 max 

watts 

100 max 

watts 


2C40 

2C40A 


POWER TRIODE 

Disk-seal lighthouse types used as 
rf power amplifier, cw oscillator, and 
plate-pulsed oscillator (2C40A only) 
at frequencies up to 3370 Me. Class C 
Telegraphy maximum CCS plate dis¬ 



sipation, 6.5 watts. Requires Octal socket and may be operated in any position. 
Outline 7, Outlines Section. The 2C40A is unilaterally interchangeable with type 
2C40. Type 2C40 is used principally for renewal purposes. The RCA 4037 replaces 
the 2C40 in most applications. 



2C40 

2C40A 


Heater Voltage (ac/dc) . 

. 6.3±5% 

G.3±5% 

volts 

Heater Current. 

. 0.75 

0.75 

ampere 

Transconductance*. 

. 4850 

5100 

nmhos 

Amplification Factor*. 

. 36 

35 


Direct Interelectrode Capacitances: 




Grid to plate. 

. 1.3 

1.3 

nnt 

Grid to cathode. 

. 2.2 

2.2 

nnt 

Plate to cathode. 

. 0.03 

0.03 

nut 

Cathode rf connection to cathode. 

. 100 

100 

uni 

Seal Temperature. 

. 175 

175 

°C 

* Plate supply volts, 250; cathode resistor, 200 ohms; plate ma., 17. 




RF POWER AMPLIFIER AND OSCILLATOR—CLASS C Telegraphy 


Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grid Voltage. 

DC Plate Current. 

DC Grid Current. 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode 
Heater positive with respect to cathode 


500 max 

volts 

-50 max 

volts 

25 max 

ma 

8 max 

ma 

6.5 max 

watts 

90 max 

volts 

90 max 

volts 


PLATE-PULSED OSCILLATOR—Class C (2C40A only) 


Maximum Ratings- For a maximum ON time* of 10 microseconds 

Peak Plate Voltage. 1400 max volts 

Peak Grid Voltage. -100 max volts 

Peak Plate Current. 2 max amperes 

Peak Grid Current. 1 max amperes 

DC Plate Current. .. 3 max ma 

DC Grid Current. 1.5 max ma 

Plate Dissipation. 4 max watts 

Duty Factor". 0.002 max 

Pulse Duration. 1.5 max nsec 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 90 max volts 

Heater positive with respect to cathode.. 90 max volts 


• ON time for this tube is the sum of the durations of all the individual pulses which occur during any 
5000-microsecond interval. Pulse duration is defined as the time interval between the two points on the 
pulse at which the instantaneous value is 70 per cent of the peak value. The peak value is defined as the 
maximum value of a smooth curve through the average of the fluctuations over the top portion of the 
pulse. 

■ Duty factor is the product of pulse duration and repetition rate. For variable pulse durations and pulse 
repetition rates, the duty factor for this tube is defined as the ratio of time ON to total elapsed time 
in any 5000-microsecond interval. , 
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Technical Data 



HIGH-MU TRIODE 

Disk-seal lighthouse type used as rf power 
amplifier and cw oscillator at frequencies up to 
1500 Me. Class C Telegraphy maximum CCS 
plate dissipation, 12 watts. RequiresOctal socket 
and may be operated in any position. Outline 
10, Outlines Section. The 2C43 is used princi¬ 
pally for renewal purposes. 


2C43 


Heater Voltage (ac/dc). 

Heater Current. 

Transconductance* . 

Amplification Factor*. 

Direct Interelectrode Capacitances: 

Grid to plate. 

Grid to cathode. 

Plate to cathode.... 

Cathode rf connection to cathode. 

Seal Temperature. 

* Plate-supply volts, 250; cathode resistor, 100 ohms; plate milliamperes, 21. 


6.3 ±5% 

volts 

0.9 

ampere 

8100 

50 

jxmhos 

1.8 

Mil 

3.0 

w»f 

0.04 max 

nuf 

100 

w*f 

175 max 

°C 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
Maximum CCS Ratings: 


DC Plate Voltage. .. 
DC Plate Current. . . 
DC Cathode Current 
Plate Dissipation. ... 


500 max 

volts 

40 max 

ma 

55 max 

ma 

12 max 

watts 



2E24 


BEAM POWER TUBE 

Glass-octal type having quick¬ 
heating coated filament used as af pow¬ 
er amplifier and modulator and as rf 
power amplifier and oscillator in mo¬ 
bile- and emergency-communications 
equipment. May be used with full input up to 125 Me and with reduced input up 
to 175 Me. Class C Telegraphy maximum plate dissipation, CCS 10 watts, ICAS 
13.5 watts. 


Filament Voltage (ac/dc). 

Filament Current... 

Filament Heating Time. 

Transconductance*.. 

Mu-Factor, Grid No.2 to Grid No.l**. 

Direct Interelectrode Capacitances : 0 

Grid No.l to plate. 

Grid No.l to filament mid-tap, grid No.3, internal shield, and grid No.2 
Plate to filament mid-tap, grid No.3, internal shield, grid No.2, and base 

sleeve. 

Bulb Temperature (At hottest point). 

* Plate volts, 500; grid-No.2 volts, 200; plate milliamperes, 16. 

** Plate and grid-No.2 volts, 200; plate milliamperes, 16. 

° Without external shield; with base sleeve connected to ground. 


6.3 volts 

0.65 ampere 

less than 2 seconds 
3200 n mhos 

7.6 

0.11 max fifil 

8.5 nn f 

6.5 nn f 

210 max °C 


AF POWER AMPLIFIER AND MODULATOR—Class AB2 


Maximum Ratings: 

CCS 

ICAS 


DC Plate Voltage . 

. 400 max 

500 max 

volts 

DC Grid-No.2 Voltage. 

. 200 max 

200 max 

volts 

Maximum-Signal DC Plate Current!. 


75 max 

ma 

Maximum-Signal Plate Input*. 


37.5 max 

watts 

Maximum-Signal Grid-No.2 Input*. 


2.5 max 

watts 

Plate Dissipation*. 


13.5 max 

watts 

Typical Operation (Values are for 2 tubes): 

DC Plate Voltage. 

. 400 

500 

volts 

DC Grid-No.2 Voltage. 

. 125 

125 

volts 

DC Grid-No.l Voltaget. 

. -15 

-15 

volts 

Peak AF Grid-No. 1-to-Grid-No.l Voltage. 

. 82 

82 

volts 


* 
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RCA Transmitting Tubes 


Zero-Signal DC Plate Current. 

Maximum-Signal DC Plate Current. 

Zero-Signal DC Grid-No.2 Current. 

Maximum-Signal DC Grid-No.2 Current. 

Effective Load Resistance (Plate to plate). 

Maximum-Signal Driving Power (Approx.). 

Maximum-Signal Power Output (Approx.). 

Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No.l-Circuit Resistance. 


18 

20 

ma 

150 

150 

ma 

0.6 

0.6 

ma 

26 

28 

ma 

7000 

9000 

ohms 

0.43 

0.46 

watt 

42 

54 

watts 


300001 max 

ohms 


■ Averaged over any audio-frequency cycle of sine-wave form, 
t For ac filament supply. 

t For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Grid-No.1 Voltage.. 

DC Plate Current. 

DC Grid-No.1 Current. 

Plate Input. 

Grid-No.2 Input. 

Plate Dissipation. 

Typical Operation: 

DC Plate Voltage.. 

DC Grid-No.2 VoltageO. 

From a series resistor of. 

DC Grid-No.1 Voltagefc/. 

From a grid-No.l resistor of. 

Peak RF.Grid-No.l Voltage. 

DC Plate Current. 

DC Grid-No.2 Current. 

DC Grid-No.l Current (Approx.). 

Driving Power (Approx.). 

Power Output (Approx.). 

Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No.l-Circuit Resistance. 


CCS 

ICAS 


400 max 

500 max 

volts 

200 max 

200 max 

volts 

-175 max 

-175 max 

volts 

60 max 

70 max 

ma 

3.5 max 

3.5 max 

ma 

20 max 

27 max 

watts 

1.7 max 

2.3 max 

watts 

6.7 max 

9 max 

watts 


400 

500 

volts 

180 

180 

volts 

27500 

40000 

ohms 

-45 

-45 

volts 

18000 

18000 

ohms 

61 

62 

volts 

50 

54 

ma 

8 

8 

ma 

2.5 

2.5 

ma 

0.15 

0.16 

watt 

13.5 

18 

watts 


30000{ max 

ohms 


O Obtained preferably from separate source modulated along with plate supply, or from the modulated 
plate supply through series resistor of value shown, 
f For ac filament supply. 

(/Obtained preferably from grid-No.l resistor or from a combination of grid-No.l resistor with either 
fixed Bupply or cathode resistor. 

X For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 


RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: 

. CCS ... 

- ICAS 


DC Plate Voltage . 


600 max 

volts 

DC Grid-No.2 Voltage . 


200 max 

volts 

DC Grid-No.1 Voltage . 


-175 max 

volts 

DC Plate Current . 


85 max 

ma 

DC Grid-No.1 Current . 


3.5 max 

ma 

Plate Input. 


40 max 

watts 

Grii>-No.2 Input . 


2.5 max 

watts 

Plate Dissipation. 


13. 5 max 

watts 

Typical CCS Operation: 

125 Me 


DC Plate Voltage. 

. 400 

500 

volts 

DC Grid-No.2 Voltage®. 

. 200 

190 

volts 

From a series resistor of. 

. 20000 

29000 

ohms 

DC Grid-No.l Voltage | # . 

. -45 

-45 

volts 

From a grid-No.l resistor of. 

. 15000 

15000 

ohms 

Peak RF Grid-No.l Voltage. 

. 62 

65 

volts 

DC Plate Current. 

. 76 

60 

ma 

DC Grid-No.2 Current. 

. 10 

10.5 

ma " 

DC Grid-No.l Current. 


3 

ma 
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Technical Data -^=ir=r——r - 


Driving Power (Approx.). 

0.19 

0.2 

watt 

Power Output (Approx.).. 

20 

20 

watts 

Typical ICAS Operation: 

ItS Me 

160 Me 


DC Plate Voltage. 

600 

350 

volts 

DC Grid-No.2 Voltage 9 . 

195 

170 

volts 

From a aeries resistor of. 

40500 

18000 

ohms 

DC Grid-No.l Voltage f • . 

-50 

-50 

volts 

From a grid-No.l resistor of. 

16700 

16500 

ohms 

Peak RF Grid-No.l Voltage. 

71 

70 

volts 

DC Plate Current. 

66 

85 

ma 

DC Grid-No.2 Current. 

10 

10 

ma 

DC Grid-No.l Current. 

3 

3 

ma 

Driving Power (Approx.). 

0.21 

2 

watts 

Power Output (Approx.). 

27 

16.5 

watts 

Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No.1-Circuit Resistance. 


30000 1 max 

ohms 


® Obtained preferably from separate source, or from the plate-supply voltage with a voltage divider, or 
through a series resistor of value shown. Grid-No.2 voltage must not exceed 600 volts under key-up 
conditions. 

f For ac filament supply. 

• Obtained from fixed supply, by grid-No.l resistor, by cathode resistor, or by combination methods, 
t For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


OPERATING CONSIDERATIONS 

Type 2E24 requires Octal socket and 
may be operated in vertical position with 
base up or down, or in horizontal position 
with pins 3 and 7 in vertical plane. Effec¬ 
tive rf grounding and simplified shielding 
of input from output are facilitated by 
the base sleeve with separate base-pin 
connection and the single base-pin con¬ 
nection for filament mid-tap, grid No.3, 
and internal shield. Outline 15, Outlines 
Section. 

For operation at 150 Me, plate volt¬ 
age and plate input should be reduced to 
83 per cent of maximum ratings; at 160 
Me, to 75 per cent; at 175 Me, to 68 per 
cent. Plate shows no color when the tube 
is operated at maximum CCS or ICAS 
ratings. 
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RCA Transmitting Tubes 


2E26 



6.3 

volts 

0.8 

ampere 

3500 

6.5 

Aunhos 

0.20 max 

Mil 

13 

apt * 

7 

>i/jf 


BEAM POWER TUBE 

Glass-octal heater-cathode type 
used as af power amplifier and modu¬ 
lator and as rf power amplifier and 
oscillator. May be used with full input 
up to 125 Me and with reduced input 
up to 175 Me. Class C Telegraphy maximum plate dissipation, CCS 10 watts, 
ICAS 13.5 watts. 

Heater Voltage (ac/dc). 

Heater Current. 

Transconductance*.. 

Mu-Factor, Grid No.2 to Grid No.l**. 

Direct Intekei.ectrode Capacitances: 0 

Grid No.l to plate. 

Grid No.l to cathode, grid-No.3, internal shield, grid-No.2, base Bleeve, 

and heater.... 

Plate to cathode, grid-No.3, internal shield, grid-No.2, and heater. 

Bulb Temperature (At hottest point)... 210 max 

* Plate volts, 500; grid-No.2 volts, 200; plate milliamperes, 20. 

** Plate and grid-No.2 volts, 200; plate milliamperes, 20. 

° Without external shield. 

AF POWER AMPLIFIER AND MODULATOR—Class AB 2 

Maximum Ratings: 

DC Plate Voltage... 

DC Grid-No.2 Voltage. 

Maximum-Signal DC Plate Current". 

Maximum-Signal Plate Input". 

Maximum-Signal Grid-No.2 Input". 

Plate Dissipation". 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 

Typical Operation (Values are for 2 tubes): 

DC Plate Voltage. 

DC Grid-No.2 Voltage^. 

DC Grid-No.l Voltage. 

Peak AF Grid-No. 1-to-Grid No.l Voltage. 

Zero-Signal DC Plate Current. 

Maximum-Signal DC Plate Current. 

Maximum-Signal DC Grid-No.2 Current. 

Effective Load Resistance (Plate to plate). 

Maximum-Signal Driving Power (Approx.). 

Maximum-Signal Power Output (Approx.). ... 


CCS 

ICAS 


600 max 

750 max 

volts 

250 max 

250 max 

volts 

75 max 

7 5 max 

ma 

30 max 

37.5 max 

watts 

2 .5 max 

$2.5 max 

watts 

10 max 

12.5 max 

watts 

100 max 

100 max 

volts 

100 max 

100 max 

volts 

400 

500 

volts 

125 

125 

volts 

-15 

-15 

volts 

60 

60 

volts 

20 

22 

ma 

150 

150 

ma 

32 

32 

ma 

6200 

8000 

oil ms 

0.36 

0.36 

watt 

42 

54 

watts 


ohms 
Not recommended 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No.l-Circuit Resistance: 

For fixed-bias operation. 30000J max 

For cathode-bias operation. 

■ Averaged over any audio-frequency cycle of sine-wave form. 

* Preferably obtained from a separate source or from the plate-supply voltage with a voltage divider, 
t In applications requiring the use of grid-No.2 voltages above 135 volts, provisions should be made for 
adjustment of grid-No.l bias for each tube separately. The necessity for this adjust nent at lower grid- 
No.2 voltages depends on the distortion requirements and on whether the plate-dissipation rating is 
exceeded at zero-signal plate current. 

J For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 
DC Gbid-No.1 Voltage. 
DC Plate Current .... 
DC Grid-No.1 Current. 
Plate Input. 


CCS 

ICAS 


400 max 

500 max 

volts 

200 max 

200 max 

volts 

-175 max 

-175 max 

volts 

60 mux 

70 max 

ma 

3.5 max 

3.5 max 

rna 

20 max 

27 max 

watts 


100 





































Technical Data 


Grid-No.2 Input.... 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 

Typical Operation: 

DC Plate Voltage.. 

DC Grid-No.2 Voltage© .. 

From series resistor ol.... 

DC Grid-No.l Voltage o'. 

From grid-No.l resistor of.. 

Peak RF Grid-No.l Voltage. 

DC Plate Current. 

DC Grid-No 2 Current. 

DC Grid-No.l Current (Approx.).. 

Driving Power (Approx.). 

Power Output (Approx.). 

Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No.l-Circuit Resistance. . . 


1.7 max 

2.3 max 

watts 

6.7 max 

9 max 

watts 

100 max 

100 max 

volts 

100 max 

100 max 

volts 


400 

500 

volts 

160 

180 

volts 

32000 

35500 

ohms 

-50 

-50 

volts 

20000 

20000 

ohms 

60 

60 

volts 

50 

54 

ma 

7.5 

9 

ma 

2.5 

2.5 

ma 

0.15 

0.15 

watt 

13.5 

18 

watts 


300001 max 

ohms 


O Obtained preferably from separate source modulated along with plate supply, or from the modulated 
plate supply through series resistor of value shown. 

o' Obtained from the grid-No.l resistor or from a combination of grid-No.l resistor with either fixed 
supply or cathode resistor. 

t For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 


RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Grid-No.I Voltage. 

DC Plate Current. 

DC Grid-No.I Current. 

Plate Input. 

Grid-No.2 Input. 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode 
Heater positive with respect to cathode. 

Typical CCS Operation: 

DC Plate Voltage. 

DC Grid-No.2 Voltage 1 *. 

From series resistor of. 

DC Grid-No.l Voltages*. 

From grid-No.l resistor of. 

Peak RF Grid-No.l Voltage. 

DC Plate Current. 

DC Grid-No.2 Current. 

DC Grid-No.l Current (Approx.). 

Driving Power (Approx.). 

Power Output (Approx.). 

Typical ICAS Operation: 

DC Plate Voltage.. 

DC Grid-No.2 Voltage®. 

From series resistor of. 

DC Grid-No4 Voltage*. 

From grid-No.l resistor of. 

Peak RF Grid-No.l Voltage. 

DC Plate Current. 

DC Grid-No.2 Current. 

DC Grid-No.l Current (Approx.). 

Driving Power (Approx.). 

Power Output (Approx.). 


CCS 

ICAS 


500 max 

600 max 

volts 

200 max 

200 max 

volts 

-175 max 

-175 max 

volts 

75 max 

85 max 

ma 

3.5 max 

3.5 max 

ma 

30 max 

40 max 

watts 

2.5 max 

2.5 max 

watts 

10 max 

13.5 max 

watts 

100 max 

100 max 

volts 

100 max 

100 max 

volts 

125 Me 

160 Me 


400 500 

300 

volts 

190 185 

170 

volts 

19000 28500 

21500 

ohms 

-30 -40 

-75 

volts 

10000 13500 

30000 

ohms 

41 50 

85 

volts 

75 60 

75 

ma 

11 11 

6 

ma 

3 3 

2.5 

ma 

0.12 0.15 

1.5 

watts 

20 20 

13 

watts 

125 Me 

160 Me 


600 

350 

volts 

185 

200 

volts 

41500 

21500 

ohms 

-45 

-90 

volts 

15000 

30000 

ohms 

57 

105 

volts 

66 

85 

ma 

10 

7 

ma 

3 

3 

ma 

0.17 

2 

watts 

27 

16.5 

watts 
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= RCA Transmitting Tubes 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No.l-Circuit Resistance.300000 maxi ohms 

® Obtained preferably from separate source, or from the plate-supply voltage with a voltage divider, or 
through a series resistor of value shown. A grid-No.2 series resistor should be used only when the 2E26 is 
used in a circuit which is not keyed. Grid-No.2 voltage must not exceed 600 volts under key-up condi¬ 
tions. 


4 Obtained from fixed supply, by grid-No.l resistor, by cathode resistor, or by combination methods. 
{ For operation at less than maximum ratings, this value may be as high as 100000 ohms. 


OPERATING CONSIDERATIONS 

Type 2E26 requires Octal socket and 
may be operated in any position. Effec¬ 
tive rf grounding and simplified shielding 
are facilitated by the base-sleeve with 
separate base-pin connection and the sin¬ 
gle base-pin connection for cathode, grid 
No.3, and internal shield. Outline 15, 
Outlines Section. 

For operation at 150 Me, plate volt¬ 
age and plate input should be reduced to 
83 per cent of maximum ratings; at 160 
Me, to 75 percent; at 175 Me, to 68 per 
cent. Plate shows no color when the tube 
is operated at maximum CCS or ICAS 
ratings. 


TYPICAL CHARACTERISTICS 



AVERAGE CHARACTERISTICS 



HALF-WAVE VACUUM 
RECTIFIER 

Heater-cathode type-used in equip¬ 
ment subject to severe shock and vi¬ 
bration. Maximum peak inverse plate 
volts, 12500; maximum dc plate milli- 
amperes, 75. Requires Small four-con¬ 
tact socket and may be operated in any position. Outline 26, Outlines Section. 


2X2A 
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Technical Data 


Heater Voltage (ac) 
Heater Current. ... 


HALF-WAVE RECTIFIER 

Maximum Ratings, Design-Center Values: 

Peak Inverse Plate Voltage. 

Peak Plate Current.. 

DC Output Current. 

Hot-Switching Transient Current for duration of 0.2 second max 
Ambient Temperature. 

Typical Operation: 

AC Plate-Supply Voltage (rms). 

Total Effective Plate-Supply Impedance. 

Filter Input Capacitor. 

DC Output Current. 

DC Output Voltage, At input to filter... 


2.5 

volts 

1.75 

amperes 


12500 max 

volts 

60 max 

ma 

7.5 max 

ma 

100 max 

ma 

70 max 

°C 


5500 

volts 

0.3 

megohm 

0.1 

id 

2 

ma 

4500 

volts 



POWER PENTODE 

Seven-pin miniature type having 
coated filament used as rf power am¬ 
plifier in light-weight, compact, port¬ 
able, low-power, battery-operated 
equipment. May be used at full input 
up to 10 Me. Class C maximum CCS 
plate dissipation, 2 watts. 


3A4 


Filament Arrangement 

Filament Voltage (uc). 

Filament Current. 

Transconductance* .. 

Plate Resistance (Approx.)*. 

Direct Interelectrode Capacitances: 

' Grid No.l to plate. 

Grid No.l to filament mid-tap, grid No.3, and grid No.2. 

Plate to filament mid-tap, grid No.3, and grid No.2. 

* Plate volts, 150; grid-No.2 volts, 90; grid-No.l volts, -8.4. 


Series Parallel 


. .2.8 

1.4 

volts 

. .0.1 

0.2 

ampere 


2250 

Mmhos 


80000 

ohms 


0.34 max 

nni 


.4.8 

nnl 


4.2 

anl 


RF POWER AMPLIFIER—Class C 
Maximum CCS Ratings, Design-Center Values: 

DC Plate Voltage. 

DC Grid-No.2 Voltage... 

DC Grid-No.1 Voltage. 

DC Plate Current. 

DC Grid-No.1 Current. 

Total DC Cathode Current*. 

Plate Input. 

Grid-No.2 Input. 

Plate Dissipation.. 

Typical Operation at 10 Me (with Parallel Filament Arrangement): 

DC Plate Voltage......... 

DC Grid-No.2 Voltage. 

Grid-No.l Resistor...... 

DC Plate Current. 

DC Grid-No.2 Current.. 

DC Grid-No.l Current.. 

Power Output (Approx.). 

* For each 1.4-volt filament section. 


150 mux 

volts 

135 max 

volts 

-30 max 

volts 

20 max 

ma 

0.25 max ■ 

ma 

25 max 

ma 

3 max 

watts 

0.9- max 

watt 

2 max 

watts 


150 

volts 

135 

volts 

0.2 

megohm 

18.3 

ma 

6.5 

ma 

0.13 

ma 

1.2 

watts 


OPERATING CONSIDERATIONS 

Type 3A4 requires miniature seven-contact socket and may be operated in any 
position. Outline 5, Outlines Section.. 

The filament power supply may be obtained from dry-cell batteries, from 
storage batteries, or from a power line. With dry-cell battery supply, the filament 
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RCA Transmitting Tubes 


may be connected either directly across a battery rated at a terminal potential of 
1.5 volts, or in series with the filaments of similar tubes across a power supply con¬ 
sisting of dry cells in series. In any case, the voltage across each 1.4-volt section of 
filament should not exceed 1.6 volts. 

With power-line or storage-battery supply, the filament may be operated in 
series with the filaments of other tubes of the same filament-current rating. For such 
operation, design adjustments should be made so that, with tubes of rated charac¬ 
teristics operating with all electrode voltages applied and on a normal line voltage 
of 117 volts or on a normal storage-battery voltage of 2.0 volts per cell (without a 
charger) or 2.2 volts per cell (with a charger), the voltage drop across each 1.4-volt 
section of filament will be maintained within a range of 1.25 to 1.4 volts with a 
center of 1.3 volts. 

For series operation of the sections, a shunting resistor must be connected 
across the section between pins 1 and 5 to bypass any cathode current in this sec¬ 
tion which is in excess of the rated maximum per section. When other tubes in a 
series-filament arrangement contribute to the filament current of the 3A4, an addi¬ 
tional shunting resistor may be required across the entire filament (pins 1 and 7). 

For series-filament arrangement, filament voltage is applied between pins 1 and 7. 
For parallel-filament arrangement, filament voltage is applied between pin 5 and 
pins 1 and 7 connected together. In series-filament arrangement, the grid-No.l 
voltage is referred to pin 1. In parallel-filament arrangement, the grid-No.l voltage 
is referred to pin 5. 

Plate of the 3 A4 shows no color when the tube is operated at maximum CCS 
ratings. 


3A5 


MEDIUM-MU TWIN TRIODE 

Seven-pin miniature type having 
coated filament used as rf power ampli¬ 
fier and oscillator in light-weight, com¬ 
pact, portable, low-power, battery- 
operated equipment. May be used at 
full input up to 40 Me. Class C Telegraphy maximum CCS plate dissipation (each 
unit), 1 watt. Requires miniature seven-contact socket and may be operated in any 
position. Outline 5, Outlines Section. For filament considerations, refer to type 
3A4, noting that for type 3A5 pin 4 is the filament mid-tap. Plates of the 3A5 show 
no color when the tube is operated at CCS ratings. 



Filament Arrangement 

Series 


Parallel 


Filament Voltage (dc). 

2.8 


1.4 

volts 

Filament Current. 

.. 0.11 


0.22 

ampere 

Transconductance*. 


1800 


/imhos 

Amplification Factor*. 


15 



Plate Resistance (Approx.)*. 


8300 


ohms 

Direct Inter electrode Capacitances (Each unit): 




# 

Grid to plate. 


3.2 


nni 

Grid to filament mid-tap. 


0.9 



Plate to filament mid-tap. 


1.0 


nnt 

Plate to plate. 


0.32 


nnl 


* Plate volts, 90; grid volts, -2.5; plate milliamperes, 3.7. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings, Design-Center Values for each unit: 

DC Plate Voltage. 

DC Grid Voltage. 

DC Plate Current. 

DC Grid Current. 

Plate Input. 

Plate Dissipation. 


135 max 

volts 

-30 max 

volts 

15 max 

ma 

2.5 max 

ma 

2 max 

watts 

1 max 

watt 
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Technical Data 


Typical Push-Pull Operation (Values are for both units): 

DC Plate Voltage. 

DC Grid Voltage*.. 

From grid resistor of. 

From cathode resistor of. 

Peak RF Grid-to-Grid Voltage.. 

DC Plate -Current. 

DC Grid Current (Approx.). 

Driving Power (Approx.). 

Power Output (Approx.). 


135 

volts 

-20 

volts 

4000 

ohms 

570 

ohms 

90 

volts 

30 

ma 

5 

ma 

0.2 

watt 

2 

watts 


• Obtained by fixed supply, by grid resistor, by cathode resistor, or by combination methods. 



half-wave gas rectifier 

Xenon-filled rectifier of the coated- 
filament type. May be used in equip- ODO 
r ment subject to wide range of ambient O D X J 

r'O' - Ocath. temperature (-75° to +90°C). Maxi- 

3MlL0 mum peak inverse anode volts, 4500; 
maximum average anode amperes, 0.5. Requires Small four-contact socket and 
may be operated in any position. Outline 39, Outlines Section. 

Filament Voltage (ac)° .•.^. 2 • 5 voltB 

Filament Current ...:.. 5.0 amperes 

Peak Tube Voltage Drop (Approx.). ....... 10 volts 

° Filament voltage must be applied at least 15 seconds before application of anode voltage. 


HALF-WAVE RECTIFIER 

Maximum Ratings: 

Peak Inverse Anode Voltage. 4600 max volt* 

Anode Current: 

p ea k.;. 2.0 max amperes 

Average0...;.•'. 0-5 max ampere 

Fault, for duration of 0.1 second maximum... ..... 20 max amperes 

Frequency op Power Supply... ' 500 max cps 

Ambient-Temperature Range . -75 to +90 °C 

0 Averaged over any period of 30 seconds maximum. 


Operating Values: 


Circuit 


'-Max. Trans. 

Approx. DC 

Max. DC 

Max. DC 

(For circuit figures, refer to 


Sec. Volts 

Output Volts 

Output 

Output KW 

Rectifier Considerations 


(RMS) 

To Filter 

Amperes 

To Filter 

Section) 

Fig. 

E 

Eav 

Irv 

Pdc 



In-Phase 

Operation 



Half-Wave Single-Phase... 

57 

3100 

1400- 

0.5 

0.7 

Full-Wave Single-Phase . .. 

58 

1600 

1400 

1.0 

1.4 

Series Single-Phase. 

59 

3100 

2900 

1.0 

2.7 

Half-Wave Three-Phase... 

60 

1800 

2200 

1.5 

3.3 



Quadrature Operation 



Parallel Three-Phase. 

61 

1800 

2200 

3.0 

6.6 

Series Three-Phase. 

62 

1800 

4300 

1.5 

6.4 

Half-Wave Four-Phase . . . . 

63 

1500 

2000 

1.8* 2.0« 

3.6* 4.0* 

Half-Wave Six-Phase. 

64 

1500 

2200 

1.9* 2.0* 

4* 4.4« 

* Resistive Load 

■ Inductive Load 







HALF-WAVE GAS RECTIFIER 

Xenon-filled rectifier of the coated- 
filament type. May be used in equip¬ 
ment subject to wide range of ambient 
temperature (—75° to +90°C). Rating 
I: maximum peak inverse anode volts, 
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RCA Transmitting Tubes 


10,000; maximum average anode amperes, 0.25. Rating II: maximum peak inverse 
anode volts, 5000; maximum average anode amperes, 0.5. Requires Small four-con¬ 
tact socket and may be operated in any position. Outline 36, Outlines Section. 


Filament Voltage (ac)° . 2.5 volts 

Filament Current. 5.0 amperes 

Peak Tube Voltage Drop (Approx.). 10 volts 


° Filament voltage must be applied at least 10 seconds before the application of anode voltage. 


HALF-WAVE RECTIFIER 


Maximum Ratings: 




Peak Inverse Anode Voltage. 

Anode Current: 

5000 max 

10000 max 

volts 

Peak. 

2 max 

1 max 

amperes 

A verageO. 

0.5 max 

0.25 max 

ampere 

Fault, for duration of 0.1 second maximum. 

20 max 

20 max 

amperes 

Frequency of Power Supply. 

500 max 

150 max 

cps 

Ambient-Temperature Range. 

0 Averaged over any period of 30 seconds maximum. 

. . —75 to +90 

—75 to +90 

°C 


Operating Values: 






Circuit 

(For circuit figures, refer to 
Rectifier Considerations 
Section) 

Fi(j. 

Max. Trans. 
Sec. Volts 
(RMS) 

E 

Approx. DC 
Output Volts 
To Filter 
E&v 

Max. DC 
Output 
Amperes 
lav 

Max. DC 
Output K\Y 
To Filter 
Pdc 



In-Phase Operation 





7000* 

3200 

0.25 

0.8 

Half-Wave Single-Phase. . 

57 

3500* 

1600 

0.5 

0.8 



3500* 

3200 

0.5 

1.6 

Full-Wave Single-Phase. . . 

58 

1700* 

1600 

1.0 

1.6 



7000* 

6400 

0.5 

3.2 

Series Single-Phase. 

59 

3500* 

3200 

1.0 

3.2 



4000* 

4800 

0.75 

3.6 

Half-Wave Three-Phase. .. 

60 

2000* 

2400 

1.5 

3.6 



Quadrature 

Operation 





4000* 

4800 

1.5 

7.2 

Parallel Three-Phase. 

61 

2000* 

2400 

3.0 

7.2 



4000* 

9600 

0.75 

7.2 

Series Three-Phase. 

62 

2000* 

4800 

1.5 

7.2 



3500* 

4500 

0.9* 1.0" 

4.0* 4.5" 

Half-Wave Four-Phase.... 

63 

1700* 

2250 

1.8* 2.0" 

4.0* 4.5" 



3500* 

4800 

0.95* 1.0" 

4.5* 4.8- 

Half-Wave Six-Phase. 

64 

1700* 

2400 

1.9* 2.0* 

4.5* 4.8" 


• For maximum peak inverse anode voltage of 10000 volts. * Resistive load. 

* For maximum peak inverse anode voltage of 5000 volts. ■ Inductive load. 


TWIN POWER TRIODE 

Heater-cathode type containing 
3(«33 two high-perveance units used as in¬ 

dustrial control amplifier and voltage 
regulator. Control Amplifier maximum 
CCS plate dissipation (each unit), 15 
watts. Requires Septar seven-contact socket and may be operated in vertical posi¬ 
tion with base up or down, or in horizontal position with pins 2 and 6 in horizontal 
plane. Outline 16, Outlines Section. Plates show no color when the tube is operated 
at maximum CCS ratings. 



12.6 

1.125 

11 


Heater Voltage (ac/dc). 

Heater Current. 

Amplification Factor (Each unit)* 
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volts 

amperes 




















Technical Data 


Direct Interelectrode Capacitances (Each unit): 

Grid to plate. 5.4 nnt 

Grid to cathode and heater. 7.8 mil 

Plate to cathode and heater. 4.2 put 

* Grid volts, -200; plate milliamperes, 90. 

CONTROL AMPLIFIER SERVICE 
Maximum CCS Ratings: Values are for each unit 

Peak Plate Voltage . ±2000 max volts 

DC Grid Voltage. -200 max volts 

Peak Cathode Current. 500 max ma 

Average Plate Current . 120 max ma 

Average Grid Current. 7.5 max ma 

Plate Dissipation . 15 max watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 100 max volts 

Heater positive with respect to cathode. 190 max volts 

Bum Temperature (At hottest point) . 250 max °C 

Maximum Circuit Values: 

Grid-Circuit Resistance: 

When grid potential is always negative. 0.5 max megohm 

When grid potential swings positive. 0.03 max megohm 


TWIN BEAM POWER TUBE 

Glass-octal heater-cathode type used as 
push-pull rf power amplifier and oscillator in 
intermittent mobile-service applications. May OEOO 

he used with full input up to 15 Me. Outline ot/i 

24, Outlines Section. Heater volts (ac/dc), 

12.6 ± 10% (series), 6.3 ± 10% (parallel); am¬ 
peres, 0.8 (series), 1.6 (parallel). Direct inter¬ 
electrode capacitances (each unit): grid No.l to 
plate, 0.22 max ppl; grid No.l to cathode, grid 
No.3, internal shield, grid No.2, and heater, 14 ppi; plate to cathode, grid No.3, internal Bhield, grid No.2, 
and heater, 8.5 ppt. Maximum IMS ratings as PUSH-PULL RF POWER AMPLIFIER AND OSCIL¬ 
LATOR, CLASS C TELEGRAPHY (per tube): dc plate volts, 600 max; dc grid-No.2 volts, 225 max; 
dc grid-No.l volts, -175 max; dc plate milliamperes, 175 max; dc grid-No.l milliamperes, 11 max; plate 
input, 100 max watts; grid-No.2 input, 6 max watts; plate dissipation, 35 max watts; peak heater- 
cathode volts, ±100 max. Plates show no color when the tube is operated at maximum IMS ratings 
during the normal cycle of 15 seconds on, 1 minute off. The 3E22 is a DISCONTINUED type listed for 
reference only. 



G 3 .K 



TWIN BEAM POWER TUBE 


3E29 


Heater-cathode type containing 
two high-perveance units used as rec¬ 
tangular-wave pulse modulator. Mod¬ 
ulator Service maximum CCS plate 
dissipation (per tube), 15 watts. Re¬ 
quires Septar seven-contact socket and may be operated in vertical position with 
base up or down, or in horizontal position with pins 2 and 6 in horizontal plane. 
Outline 22, Outlines Section. Plates show no color when the tube is operated at 
maximum COS ratings. 


Heater Arrangement 

Heater Voltage (ac/dc). 

Heater Current.. 

Transconductance (Each unit, approx.)*. 

Mu-Factor, Grid No.2 to Grid No.l (Each unit)**. 

Direct Intbrelectrodb Capacitances (Each unit): 

Grid NoJ to plate (with external shield). 

Grid No.l to cathode, grid No.3, grid No.2, and heater mid¬ 
tap . 

Plate to cathode, grid No.3, grid No.2, and heater mid-tap. 


Series 

Parallel 


12 .6° 

6.3° 

volts 

1.125 

2.25 

amperes 

8500 

*«mhos 

9 



0.12 max 

apt 

14.0 

Ppt 

7.0 

ppt 


° Should not deviate more than +10% or —5% from value shown. 
* Plate volts, 250; grid-No.2 volts, 175; plate milliamperes, 60. 

** Plate and grid-No.2 volts, 225; plate milliamperes, 60. 
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RCA Transmitting Tubes 


MODULATOR—Rectangular-Wave Modulation 
Maximum CCS Ratings: Values are for both units in parallel 

For Duty Factor 9 between 0.0001 and 1.0 and Maximum 
Averaging Time of 1200 Microseconds in Any Interval 


DC Pi,ate-Suppi.y Voltage*. 

Instantaneous Plate Voltage. 

DC Grid-No.2 Supply Voltage*. 

DC Gkid-No.I Supply Voltage*. 

Instantaneous Grid-No.1 Voltage. 

Peak Positive Grid-No.1 Voltage. 

Peak Plate Current. 

Peak Grid-No.2 Current. 

Peak Grid-No.1 Current. 

Plate Input. 

Grid-No.2 Input. 

Grid-No.1 Input. 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode 

Heater positive with respect to cathode. 


5000 max 

volts 

5750 max 

volts 

850 max 

volts 

-225 max 

volts 

-600 max 

volts 

250 max 

volts 

0max 

amperes 

3.5 max 

amperes 

4 max 

amperes 

85 max 

watts 

3 max 

watts 

1 max 

watt 

15 max 

watts 

100 max 

volts 

100 max 

volts 


* Duty factor is defined as the ON time in microseconds divided by 1200 microseconds. Pulse dura¬ 
tion is defined as the time interval between the two points on the pulse at which the instantaneous value 
is 70 per cent of the peak value. The peak value is defined as the maximum value of a smooth curve 
through the average of the fluctuations over the top portion of the pulse. 

* For tube protection, it is essential that sufficient dc resistance be used in the plate-supply circuit, 
the grid-No.2-supply circuit, and the grid-No.l-supply circuit so that the short-circuit current is limited 
to 0.5 ampere in each circuit. 

0 For a duty factor between 0.0001 and 0.001, the rated peak plate current is 10 amperes maximum. For 
higher duty factors, the peak plate current must be reduced. The rated peak plate current for a duty 
factor of 1.0 is 0.3 ampere approx. 


BEAM POWER TUBE 

Small, thoriated-tungsten-fila- 

4-65A ment type used as af power amplifier 

and modulator and as rf power amplifier 
and oscillator. May be used with full 
input up to 150 Me. Class C Telegraphy 
maximum CCS plate dissipation, 65 watts. Requires Septar seven-contact socket 
and may be operated in vertical position only, base up or down. Outline 23, Out¬ 
lines Section. Plate shows an orange-red color when the tube is operated at maxi¬ 
mum CCS ratings. 



Filament Voltage (ac/dc). 6.0 

Filament Current. 3.5 

Transconductance*. 4000 

Mu-Factor, Grid No.2 to Grid No.l. 5 

Direct Interelectrode Capacitances: 

Grid No.l to plate. 0.08 max 

Grid No.l to filament and grid No.2. 7.5 

Plate to filament and grid No.2. 2.2 


* Plate vcits, 500; grid-No.2 volts, 250; plate milliamperes, 125. 

PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: 

DC Plate Voltage. 2500 max 

DC Grid-No.2 Voltage. 400 max 

DC Plate Current. 120 max 

Grid-No.2 Input. 10 max 

Plate Dissipation. 45 max 


volts 

amperes 

/imhos 


ppl 

ppi 

ppl 


volts 

volts 

ma 

watts 

watts 




RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 


Maximum CCS Ratings: RF POWER AMPLIFIER—Class C FM Telephony 

DC Plate Voltage. ....... 

DC Grid-No.2 Voltage. 

DC Plate Current. 

Grid-No.2 Input.. 

Plate Dissipation. 


3000 max 

volts 

600 max 

volts 

150 max 

ma 

10 max 

watts 

65 max 

watts 
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Technical Data 


BEAM POWER TUBE 

See type 6155/4-125A. 


4-125 A 



4-125A/ 

4D21 


BEAM POWER TUBE 

Forced-air-cooled, thoriated- 
tungsten-fil ament type used as af 
power amplifier and modulator and as 
rf power amplifier and oscillator. May 
be used with full input up to 30 Me 
with natural cooling, or 120 Me with forced-air cooling and with reduced input 
up to 240 Me. Class C Telegraphy maximum CCS plate dissipation, 125 watts. Re¬ 
quires Special Metal-Shell Giant five-contact socket and may be operated in verti¬ 
cal position only, base up or down. Outline 33, Outlines Section. Plate shows 
orange-red color when the tube is operated at maximum CCS ratings. 


Filament Voltage (ac/dc).. 

Filament Current.. 

Transconductance*. 

Mu-Factor, Grid No.2 to Grid No.l. 

Direct Interelectrodb Capacitances: 

Grid-No.1 to plate (Base shell connected to ground). 

Grid No.l to filament, grid No.2, and base shell. 

Plate to filament, grid No.2, and base shell. 

Plate-Seal Temperatures: 

Continuous Service. 

Intermittent Service (5 minutes On followed by 5 minutes Off . 

* Plate volts, 2500; grid-No.2 volts, 400; plate milliamperes, 50. 

AF POWER AMPLIFIER AND MODULATOR—Class AB 2 
Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

Maximum-Signal DC Plate Current*. 

Grid-No.2 Input". 

Plate Dissipation". 


5.0 

volts 

6.5 

amperes 

2500 

5.9 

jimhos 

0.05 

nnl 

11 

unl 

3.2 


170 

°C 

220 

°C 


3000 max 

volts 

400 max 

volts 

225 max 

ma 

20 max 

watts 

125 max 

watts 


Maximum Circuit Values: 

Grid-No.1-Circuit Resistance. 0.25 max megohm 

■ Averaged over any audio-frequency cycle of sine-wave form. 


PLATE-MODULATED RF POWER AMPLIFIER-Class C Telephony 


Maximum CCS Ratings: 

DC Plate Voltage . 2500 max 

DC Grid-No.2 Voltage . 400 max 

DC Grid-No.1 Voltage . -500 max 

DC Plate Current . 200 max 

Grid-No.2 Input . 20 max 

Grid-No.1 Input . 5 max 

Plate Dissipation . 85 max 


volts 

volts 

volts 

ma 

watts 

watts 

watts 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 


RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Grid-No.1 Voltage. 

DC Plate Current. 

Grid-No.2 Input. 

Grid-No.1 Input. 

Plate Dissipation. 


3000 max volts 

400 max volts 

-500 max volts 

225 max ma 

20 max watts 

5 max watts 

125 max watts 


BEAM POWER TUBE 

See type 6156/4-250A. 


4-250A 
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RCA Transmitting Tubes 


BEAM POWER TUBE 

4-.250A / Forced-air-cooled thoriated-tung- / II. 

/ sten-filament type used as af power csOt-C IIIIrHCl)c a 
^^22 amplifier and modulator and as rf / 

power amplifier and oscillator. May be 
used with full input up to 30 Me with 

natural cooling, or 75 Me with forced-air cooling and with reduced input up to 120 Me. 
Class C Telegraphy maximum CCS plate dissipation, 250 watts. Requires Special 
Metal-Shell Giant five-contact socket and may be operated in vertical position only, 
base up or down. Outline 40, Outlines Section. Plate shows an orange-red color 
when the tube is operated at maximum CCS ratings. 


Filament Voltage (ac/dc) . 5.0 volts 

Filament Current . 14.5 amperes 

Transconductance* . 4000 Mmhos 

Mu-Factor, Grid No.2 to Grid No.l. 5.1 

Direct Interelectrodb Capacitances: 

Grid No.l to plate (Base shell connected to ground). 0.12 max wxt 

Grid No.l to filament, grid No.2, and base shell. 13 util 

Plate to filament, grid No.2, and base shell. 4.6 nnl 

Pi.ate-Seal Temperature, Continuous Service. 170 °C 


* Plate volts, 2500; grid-No.2 volts, 500; plate milliamperes, 100. 

AF POWER AMPLIFIER AND MODULATOR—Class AB 


Maximum CCS Ratings: 

DC Plate Voltage. 4000 max volts 

DC Grid-No.2 Voltage . 600 max volts 

Maximum-Signal DC Plate Current*. 350 max ma 

Grid-No.2 Input*. 35 max watts 

Grid-No.1 Input*. 10 max watts 

Plate Dissipation* . 250 wax watts 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: 

DC Plate Voltage . 3200 ?nax 

DC Grid-No.2 Voltage . 600 wax 

DC Grid-No.I Voltage . -500 wax 

DC Plate Current . 276 wax 

Grid-No.2 Input . 35-wax 

Grid-No.1 Input. 10 max 

Plate Dissipation . 165 wax 


volts 

volts 

volts 

ma 

watts 

watts 

watts 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 


Maximum CCS Ratings: » POWER AMPLIFIER-Clas, C FM Telephony 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Grid-No.1 Voltage. 

DC Plate Current.. 

Grid-No.2 Input. 

Grid-No.1 Input. 

Plate Dissipation. 


4000 wax volts 

600 wax volts 

-500 wax volts 

350 wax ma 

35 wax watts * 

10 max watts ' 

250 max watts 


Cj 

BEAM POWER TUBE 

A A r\r\ A Forced-air-cooled thoriated-tung- 

4-400A sten-filament type used as af power c 
^ amplifier and modulator and as rf power 

amplifier and oscillator. May be used 
with full input up to 110 Me. Class C 
Telegraphy maximum CCS plate dissipation, 400 watts. Requires Special Metal- 
Shell Giant five-contact socket and may be operated in vertical position only, base 
up or down. Outline 40, Outlines Section. 
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= Technical Data 


Filament Voltage. 

Filament Current. 

Transconductance*. 

Mu-Factor, Grid No.2 to Grid No.l. 

Direct Interblectrode Capacitances: 

Grid No.l to plate. 

Grid No.l to filament, grid No.2, and base shell. 

Plate to filament, grid No.2, and base shell. 

Base Seal Temperature. .:. 

Plate Seal Temperature. 

* Plate volts, 2500; grid-No.2 volts, 500; plate milliamperes, 100. 


5.0 

volts 

14.5 

amperes 

4000 

/imhos 

5.1 


0.12 max 

nnl 

13 

uni 

4.6 

nni 

200 max 

°C 

225 max 

°C 


AF POWER AMPLIFIER AND MODULATOR—Class AB 


Maximum CCS Ratings: 

DC Plate Voltage. 4000 max volts 

DC Grid-No.2 Voltage. 800 max volts 

Maximum-Signal DC Plate Current 0 . 350 max ma 

Grid-No.2 Input 0 . 85 max watts 

Grid-No.1 Input 0 . 10 max watts 

Plate Dissipation 0 . 400 max watts 


° Averaged over any audio-frequency cycle of sine-wave form. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: At frequencies up to 110 Me 

DC Plate Voltage . 3200 max 

DC Grid-No.2 Voltage . 600 max 

DC Grid-No.1 Voltage . -500 max 

DC Plate Current . 275 max 

Grid-No.2 Input . 35 max 

Grid-No.1 Input. 10 max 

Plate Dissipation . 270 max 


volts 

volts 

volts 

ma 

watts 

watts 

watts 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: At frequencies up to 110 Me 

DC Plate Voltage. 4000 max 

DC Grid-No.2 Voltage . 600 max 

DC Grid-No.1 Voltage . -500 max 

DC Plate Current. 350 max 

Grid-No.2 Input. 35 max 

Grid-No.1 Input . 10 max 

Plate Dissipation... ; . 400 max 


volts 

volts 

volts 

ma 

watts 

watts 

watts 



BEAM POWER TUBE 

Forced-air-cooled, thoriated-tungsten-fila- 
ment type used as af power amplifier and modu¬ 
lator and as rf power amplifier and oscillator at 
frequencies up to 110 Me. Class C Telegraphy 
maximum CCS plate dissipation, 1000 watts. 
Requires Special five-contact socket and may be 
operated in vertical position only, base up or 
down. Outline 62, Outlines Section. Plate shows 
an orange-red color when tube is operated at 
maximum CCS ratings. The 4-1000A is used 
principally for renewal purposes. 


4-1000A 


Filament Voltage (ac/dc). 

Filament Current. 

TRANSCONDUCTANCE*.. • • 

Mu-Factor, Grid No.2 to Grid No.l.. 

Direct Interelectrode Capacitances: 

Grid No.l to plate (Base shell connected to ground). 

Grid No.l to filament, grid No.2, and base shell. 

Plate to filament, grid No.2, and base shell.. 

* Plate volts, 2500; grid No.2 volts, 500; plate milliamperes, 300. 


7.5 

volts 

21 

amperes 

10000 

7 

jimhos 

0.26 

nni 

28 

Hfit 

8 

nni 


Ill 







































RCA Transmitting Tubes 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: At frequencies up to 110 Me 

DC Plate Voltage. 5000 max 

DC Grid-No.2 Voltage. 1000 max 

DC Plate Current. 600 max 

Grid-No.2 Input . 75 max 

Plate Dissipation. 670 max 


volts 

volts 

ma 

watts 

watts 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: At frequencies up to 110 Me 

DC Plate Voltage . 6000 max 

DC-Grid-No.2 Voltage . 1000 wax 

DC Plate Current . 700 max 

Grid-No.2 Input. 75 max 

Plate Dissipation. 1000 max 


volts 

volts 

ma 

watts 

watts 


POWER TRIODE 

Forced-air-cooled heater-cathode type used 
as Class C plate-pulsed oscillator. May be used 
with full input up to 625 Me. Maximum over-all 

4C33 length, 4-7/8 inches; maximum diameter, 2.062 

inches. Filament volts (ac/dc), 5.0; amperes, 

9.1; starting current, 16 max amperes. Direct 
interelectrode capacitances: grid to plate, 13 
pui; grid to cathode, 34 /x/if; plate to cathode, 0.7 
/i/if. Maximum CCS ratings as Plate-Pulsed 
Oscillator—Class C: peak plate pulse supply volts, 13000 max; peak grid-bias volts, -2000 max; peak 
plate amperes from pulse supply, SOmax; peak rectified grid amperes, 4 max; dc plate milliamperes, 30 
max; dc grid milliamperes, 4 max; peak plate input, 390000 max watts; plate dissipation, 250 max watts; 
pulse length, 5 max microseconds. The 4C33 is a DISCONTINUED type listed for reference only. 

BEAM POWER TUBE 

See type 7203/4CX250B. 

BEAM POWER TUBE 

See type 7204/4CX250F. 

BEAM POWER TUBE 

See type 4-125A/4D21. 


BEAM POWER TUBE 

Thoriated-tungsten-filament type 
used as af power amplifier and modu¬ 
lator and as rf power amplifier and 
oscillator. May be used with full in¬ 
put up to 75 Me. Class C Telegraphy 
maximum CCS plate dissipation, 75 watts. Requires Giant seven-contact socket 
and may be operated in vertical position only, base up or down. Outline 37, Out¬ 
lines Section. Plate shows an orange-red color when the tube is operated at maxi¬ 
mum CCS ratings. 

Filament Voltage (ac/dc).:. 

Filament Current. 

Transconductance (For plate current of 75 milliamperes). 

Direct Interelectrode Capacitances: 

Grid to plate (Base shell connected to ground). 

Grid No.l to filament, grid No.3, grid No.2, internal shield, and base shell 
Plate to filament, grid No.3, grid No.2, internal shield, and base shell.. 


5.0 

volts 

7.5 

amperes 

2800 

/tmhos 

0.06 

/i/if 

11 

nM 

4.6 

mm! 



4CX250B 

4CX250F 

4D21 

4E2 7/ 
8001 
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Technical Data 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 


RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 


volts 

DC Grid-No.2 Voltage. 


volts 







DC Grid-No.2 Current. 


ma 

ma 



watts 



watts 

Plate Dissipation. 


watts 



4E27A/ 

5-125B 


BEAM POWER TUBE 

Thoriated-tungsten-filament type 
used as af power amplifier and modu¬ 
lator and as rf power amplifier and 
oscillator. May be used at full input 
up to 75 Me. Class C Telegraphy max¬ 
imum CCS plate dissipation, 125 watts. Requires Giant seven-contact socket and 
may be operated in vertical position only, base up or down. Outline 38, Outlines 
Section. Plate shows a cherry-red color when the tube is operated at maximum CCS 
ratings. 


Filament Voltage (ac/dc) . 5.0 volts 

Filament Current . 7.5 amperes 

Transconductance* . 2500 /imhos 

Mu-Factor, Grid No.2 to Grid No.l. 5 

Direct Inteiielectrode Capacitances: 

Grid No.l to plate (Base shell connected to ground). 0.08 max Mjrf 

Grid No.l to filament, grid No.3, grid No.2, and base shell. 11 W»f 

Plate to filament, grid No.3, grid No.2, and base shell. 4.8 /i/if 

Seal Temperature . 225 max °C 


* Plate volts, 2500; grid-No.2 volts, 500; grid-No.3 volts, 0; plate milliamperes, 50. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: 


DC Plate Voltage. 

DC Grid-No.3 Voltage 
DC Grid-No.2 Voltage . 
DC Grid-No.1 Voltage . 
DC Plate Current. ... 

Grid-No.3 Input. 

Grid-No.2 Input. 

Grid-no.i Input. 

Plate Dissipation. 


4000 max 

volts 

76 max 

volts 

750 max 

volts 

-500 max 

volts 

200 max 

ma 

20 max 

watts 

20 max 

watts 

5 max 

watts 

125 viax 

watts 


BEAM POWER TUBE 

Forced-air-cooled heater-cathode types hav¬ 
ing integral plate radiators used a3 af power am- jvica* 

plifiers and modulators and as rf power ampli- 4X1 50A 

fiers and oscillators. May be used with full in¬ 
put up to 500 Me. Maximum over-all length, 4X150D 
2-15/32 inches; maximum diameter, 1.635 
inches. Type 4X150A heater volts (ac/dc), 6; 
amperes, 2.6. Type 4X150D heater volts (ac/dc), 

26.5; amperes, 0.58. Direct interelectrode capac¬ 
itances: grid No.l to plate, 0.02 upt; grid No.2 to cathode, grid No.2, and heater, 16 /i/if; plate to cath¬ 
ode, grid No.2, and heater, 4.2 n/if. Maximum CCS ratings as RF POWER AMPLIFIER AND OS¬ 
CILLATOR—Class C Telegraphy: dc plate voltage, 1250 max; dc grid-No.2 voltage, 300 max; dc grid- 
No.l voltage, -250 max; dc plate milliamperes, 250 max; grid-No.2 input, 12 max watts; grid-No.l in¬ 
put, 2 max watts; plate dissipation, 150 viax watts. The 4X150A and 4X150D are DISCONTINUED 
types listed for reference only; as replacements, the 7034/4X150A and 7035/4X150D, respectively, are 
directly interchangeable. 
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RCA Transmitting Tubes 


4X500A 


BEAM POWER TUBE 

Forced-air-cooled type having in¬ 
tegral plate radiator and thoriated- 
tungsten filament used as rf power am¬ 
plifier and oscillator. May be used with 
full input up to 120 Me. Class C Teleg¬ 
raphy maximum CCS plate dissipa¬ 
tion, 500 watts. May be operated in 
vertical position only, base up or down. Outline 90, Outlines Section. 




Min. 

Avg. 

Max. 


Filament Voltage (ac/dc). 

. 

5.0 

- 

volts 

Filament Current. 

. 12.2 

- 

13.7 

amperes 

Transconductance*. 


5200 


/imhos 

Mu-Factor, Grid No.2 to Grid No.l. 

Direct Interelectrode Capacitances: 

. 4.5 


6.5 


Grid No.l to plate. 

. 

- 

0.1 

nnt 

Grid No.l to filament and grid No.2. ... 

. 10.6 

- 

14.4 

Mill 

Plate to filament and grid No.2. 

. 4.9 

- 

6.9 


Radiator-Core Temperature. 



150 

°C 

Glass-Metal Seals Temperature. 

* Plate volts, 2500; grid-No.2 volts, 500; plate milliamperes, 200. 


150 

°c 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: 


DC Plate Voltage. 



4000 max 

volts 

DC Grid-No.2 Voltage. 



500 max 

volts 

DC Grid-No. 1 Voltage. 



-500 max 

volts 

DC Plate Current. 



350 max 

raa 

Grid-No.I Input. 



10 max 

watts 

Plate Dissipation. 



500 max 

watts 


5-125B 


BEAM POWER TUBE 

See type 4E27A/5-125B. 


5D22 


BEAM POWER TUBE 

See type 4-250A/5D22. 


FULL-WAVE VACUUM 
RECTIFIER 

Coated-filament type used in pow- 
5R4GY er supply of transmitting and indus¬ 
trial equipment. Rated for a maximum 
peak inverse plate voltage of 2800 volts 
and maximum peak plate current of 
650 milliamperes at altitudes up to 20,000 feet, it may be used at altitudes up to 
40,000 feet with reduced plate voltages. Requires Octal socket and may be operated 
in vertical, position, base up or down, or in horizontal position with pins 1 and 4 in 
vertical plane. Outline 31, Outlines Section. 


Filament Voltage (ac/dc). 5 volts 

Filament Current. 2 amperes 

Tube Voltage Drop (Approx.): 

Measured with applied dc at 250 milliamperes per plate. 67 volts 
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Technical Data 


FULL-WAVE RECTIFIER 

For Altitudes 
up to 40000 Feet 


For Altitudes 
up to 20000 Feet 


max 

2400 max 

2800 max 

volts 

max 

650 max 

650 •max 

ma 

250 max 

175 max 

150 max 

ma 

250 max 

250* max 

175 A max 

ma 

1400 


1500 

1800 

volts 

1500 


1700 

2000 

volts 

4 


4 

4 

ni 

125 


500 

575 

ohms 

250 


150 

150 

ma 

790 


900 

1060 

volts 

700 


810 

950 

volts 

90 


90 

110 

volts 



1500 

1900 

volts 



1700 

2000 

volts 



5 

10 

henries 



250 

175 

ma 



590 

810 

volts 



650 

750 

volts 



40 

60 

volts 


Maximum Ratings, Design-Center Values: 

Peak Inverse Plate Voltage (No load)... 

Peak Plate Current (Per plate). 

DC Output Current: 

With capacitor input to filter. 

With choke input to filter. 

Typical Operation with Capacitor-Input Filter: 

RMS Plate-to-Plate Supply Voltage: 

Full load. 1400 

No Load. 1600 

Filter Input Capacitor. 

Total Effective Plate-Supply Impedance (Per plate) A 

DC Output Current. 

DC Output Voltage at Input to Filter (Approx.): 

At Half Load. 

At Full Load. 

Voltage Regulation, Half-Load to Full-Load Current 
(Approx.). 

Typical Operation with Choke-Input Filter: 

RMS Plate-to-Plate Supply Voltage: 

Full Load. 

No Load. 

Filter Input Choke. 

DC Output Current. 

DC Output Voltage at Input to Filter (Approx.): 

At Half Load. 

At Full Load. 

Voltage Regulation, Half-Load to Full-Load Current 
(Approx.). 

* For choke not leas than 5 henries. 

* For choke not less than 10 henries. 

A Indicated values for conditions shown will limit peak plate current to maximum rated value. When a 
filter-input capacitor larger than 4 microfarads is used, it may be necessary to UBe more plate-supply 
impedance than the value shown to limit the peak plate current to the rated value. 

FULL-WAVE VACUUM 
RECTIFIER 

Coated-filament type used in pow¬ 
er supply of transmitting and indus¬ 
trial-equipment. Rated for a maximum 
peak inverse plate voltage of 3100 volts 
and. maximum peak plate current of 
715 milliamperes at altitudes up to 20,000 feet, it may be used at altitudes up to 
40,000 feet with reduced plate voltages. Requires Octal socket and may be operated 
in vertical position, base up or down, or in horizontal position with pins 2 and 4 in 
vertical plane. Outline 20, Outlines Section. 

Filament Voltage (ac/dc)°..... 

Filament Current.• •. 

HALF-WAVE RECTIFIER 

Maximum Ratings: For altitudes up to: 

Peak Inverse Plate Voltage. 

AC Plate Supply Voltage (Per plate, rms, without load)... 

Peak Plate Current (Per plate).. 

DC Output Current (Per plate). 

Hot-Switching Transient Plate Current (Per plate). 

Bulb Temperature (At hottest point). 

Typical Operation with Capacitor-Input Filter: 

For altitudes up to: 

AC Plate-to-Plate Supply Voltage (rms, without load) 

Filter-Input Capacitor. 

Total Effective Plate Supply Impedance (Per plate)* . 



5R4GYB 


volts 

amperes 


4 0000 
2650 max 

715 max 


230 max 


20000 feet 

3100 max volts 
See Rating Chart I 
715 max ma 

See Rating Chart 1 


230 max 


°C 


40000 

20000 

feet 

1400 

1500 

2000 

volts 

20 

20 

20 

pf 

225 

250 

375 

ohms 
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RCA Transmitting Tubes 


DC Output Voltage at Input to Filter (Approx.): 

At Half Load, ma=75. - 910 

At Half Load, ma=125. 750 - 

At Full Load, ma=150. - 800 

At Full Load, ma=250..'.. 605 - 

Voltage Regulation, Half-Load to Full-Load Current, 

(Approx.). 145 110 

DC Output Current. 250 150 


1210 

1040 

170 

150 


volts 

volts 

volts 

volts 

volts 

ma 


Typical Operation with Choke-Input Filter: 


For altitudes up to: 4 0000 20000 

AC Plate-to-Plate Supply Voltage (rms, without load). 1500 1900 

Filter-Input Choke.. 5 10 

DC Output Voltage at Input to Filter (Approx.): 

For dc output: 

ma=87.5. - 800 

ma= 125. 600 - 

ma=175. - 760 

ma=250. 560 

Voltage Regulation, Half-Load to Full-Load Current, (Approx.) 40 40 

DC Output Current. 250 175 


° See accompanying chart for operating conditions requiring delay in application of plate 
filament has reached operating temperature. 


feet 

volts 

henries 


volts 

volts 

volts 

volts 

volts 

ma 

voltage until 


* If hot-switching is required in operation, choke-input circuits are recommended. Such circuits limit 
the hot-switching current to a value no higher than that of the peak plate current. When capacitor- 
input circuits are used, a maximum value of 3 amperes should not be exceeded. 


• Indicated values for conditions shown will limit peak plate current to maximum rated value. When 
a filter-input capacitor larger than 20 microfarads is used, it may lie necessary to use more plate-supply 
impedance than the value shown to limit the peak plate current to the rated value. 
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400 800 1200 

AC PLATE SUPPLY VOLTS (RMS) 
PER PLATE (WITHOUT LOAD) 

92CM-9943T) 


OPERATING AREAS FOR 
SIMULTANEOUS AND DELAYED 
APPLICATION OF PLATE VOLTAGE 


a. 300 


200 

100 


TYPE 5R4GYB 

FULL-WAVE RECTIFIER SERVICE WITH 
CAPACITOR-INPUT FILTER. *> 

AREA I - FILAMENT AND PLATE VOLT¬ 
AGE MAY BE APPLIED SIMULTANEOUSLY. 

AREA I - FILAMENT SHOULD BE ALLOW¬ 
ED TO REACH OPERATING TEMPER¬ 
ATURE BEFORE PLATE VOLTAGE IS 
APPLIED. FOR AVERAGE CONDITIONS, 
THE DELAY IS APPROXIMATELY 10 
SECONDS. 



200 400 600 800 1000 1200 
AC VOLTS PER PLATE (RMS) 

92CS- III84T 


POWER TRIODE 

Forced-air-cooled type having integral ra¬ 
diator used as af power amplifier and modula¬ 
tor and as rf power amplifier and oscillator at 
££24 frequencies up to 160 Me. Maximum over-all 

length, 8-23/32 inches; maximum diameter, 1- 
^ 29/32 inches. Filament volts (ac/dc), 11.0; am¬ 

peres, 12.1; starting current, 24 max amperes. 

Direct interelectrode capacitances; grid to plate, 

4.4 uut\ grid to filament, 4.6 upl; plate to fila¬ 
ment, 3.2 maL Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate 
volts, 3000 max', dc grid volts, -500 max; dc plate milliamperes, 500 max; dc grid milliamperes, 150 max; 
plate input, 1500 max watts; plate dissipation 600 max watts. The 6C24 is a DISCONTINUED type- 
listed for reference only. As a replacement, the 5786 is a similar type although not directly interchange¬ 
able. 
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Technical Data 



6F4 


VIEWED TROM SHORT CNO 


POWER TRIODE 

Acorn type having heater-cathode 
used as rf power amplifier and oscilla¬ 
tor at frequencies up to 1200 Me. Class 
C Telegraphy maximum plate dissipa¬ 
tion (design-center value), 2 watts. 

Requires Acorn radial 7-contact socket and may be operated in any position. Out¬ 
line 1, Outlines Section. Plate shows no color when tube is operated at maximum 
CCS ratings. 

Heater Voltage (ac/dc).. 

Heater Current... 

Transconductance*.. 

Amplification Factor*. 

Plate Resistance (Approx.)*. 

Direct Interelectrode Capacitances: 

Grid to plate. 

Grid to cathode and heater. 

Plate to cathode and heater. 

* Plate-supply volts, 80; cathode resistor, 150 ohms; plate milliamperes, 13. 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings, Ucsi'jn-C enter Values: 

DC Plate Voltage. 

DC Plate Supply Voltage. 

DC Grid Voltage. 

DC Plate Current. 

DC Grid Current... 

Plate Dissipation.'... 

Peak Heater-Cathode Voltage: ... 

Heater negative with respect to cathode. 80 max volts 

Heater positive with respect to cathode. 80 max volts 


6.3 

volts 

0.225 

ampere 

5800 

jimhos 

17 

2900 

ohms 

1.8 

nut 

1.9 

nut 

0.6 

nut 

raphy 

150 max 

volts 

300 n»ax 

volts 

-50 max 

volts 

20 max 

ma 

8 max 

ma 

2 max 

watts 


POWER TRIODE 

Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 8 Me. Requires Small four- 
contact socket and may be mounted in vertical "I Q Y 

position only, base down. Outline 32, Outlines 
Section. Filament volts (ac/dc), 7.5; amperes, 

1.25. Direct interelectrode capacitances; grid to 
plate, 7 nnl\ grid to filament, 4 jyd; plate to fila¬ 
ment, 3 nut. Maximum CCS ratings as RF 
POWER AMPLIFIER AND OSCILLATOR, CLASS C TELEGRAPHY: dc plate volts, 450 max; 
dc grid volts, -200 max; dc plate milliamperes, 60 max; dc grid milliamperes, 15 max; plate input, 27 max 
watts; plate dissipation, 15 max watts. Plate shows no color when tube is operated at maximum CCS 
ratings. The 10Y is a DISCONTINUED type listed for reference only. The 801A is a direct replacement 
for the 10Y. 



FULL-WAVE MERCURY- 
VAPOR RECTIFIER 

Coated-filament, glass type used Q ^ 

to supply dc power of uniform voltage O O 

to receivers in which the rectified cur¬ 
rent requirements are subject to con¬ 
siderable variation. Tube requires four- 
contact socket and should be operated in vertical position with base down. Out¬ 
line 32, Outlines Section. Maximum peak inverse plate volts, 1550; maximum peak 
plate amperes (per plate), 1. 
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RCA Transmitting Tubes 


Filament Voltage (ac)°. 

Filament Current. 

Tube Voltage Drop (Approx.) 


FULL-WAVE RECTIFIER 
Maximum Ratings, ( Design-Center Values): 

Peak Inverse Plate Voltage.,. 

Peak Plate Current (Per plate). 

DC Output Current. 

Condensed-Mercury Temperature Range. 

Typical Operation (With Capacitor-Input Filter): 

AC Plate-to-Plate Supply Voltage (rms). 

Minimum Total Effective Plate-Supply Impedance (Per Plate)t. 
DC Output Current. 

Typical Operation (With Choke-Input Filter): 

AC Plate-to-Plate Supply Voltage (rms). 

Minimum Filter-Input Choke. 

DC Output Current. 


5 

volts 

3 

amperes 

15 

volts 

1550 max 

volts 

1 max 

ampere 

225 max 

ma 

20 to 60 

°C 

900 

volts 

50 

ohms 

225 

ma 

1100 

volts 

3 

henries 

225 

ma 


f When a filter-input capacitor larger than 40 rf is used, it may be necessary to use more plate-supply 
impedance than the minimum value shown to limit the peak plate current to the rated value. 

0 Plate voltage should not be applied until the filament has reached normal operating temperature. 


POWER TRIODE 

Thoriated-tungsten-filament type used as 
af power amplifier and modulator and rf power 
amplifier and oscillator. May be used with full 
OrtO A input up to 15 Me and with reduced input up 

XVSOAA to 80 j^ c R equ i reg Jumbo four-contact socket 

and may be mounted in vertical position only, 
base down. Maximum over-all length, 7-7/8 
inches; maximum diameter, 2-5/16 inches. Fila¬ 
ment volts (ac/dc), 10; amperes, 3.25. Direct 

interelectrode capacitances: grid to plate, 14 nrf; grid to filament, 5.7 nrf; plate to filament, 4.4 nut. 
Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR, Class C Telegraphy: dc 
plate volts, 1250 max ; dc grid volts, -400 max ; dc plate milliamperes, 175 max; dc grid milliamperes, 
60 max; plate input, 200 max watts; plate dissipation, 100 max watts. Plate shows no color when 
tube is operated at maximum CCS ratings. The 203A is a DISCONTINUED type listed for reference 
only. As a replacement, the 8005 is a similar type although not directly interchangeable. 



POWER TRIODE 

Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
00A- A with full input up to 3 Me and with reduced in'-' 

Zv*tM p U t up to 30 Me. Requires special end-mounting 

and may be mounted in vertical position with 
filament end up, or in horizontal position with 
plane of plate in vertical plane. Maximum over¬ 
all length, 14 % inches; maximum diameter, 

4-1/16 inches. Filament volts (ac/dc), 11; amperes, 3.85. Direct interelectrode capacitances: grid to 
plate, 15 nrf; grid to filament, 12.5 nrf; plate to filament, 2.3 nfit. Maximum CCS ratings as RF POWER 
AMPLIFIER AND OSCILLATOR, Class C Telegraphy: dc plate volts, 2500 max; dc grid volts, -500 
max; dc plate milliamperes, 275 max; dc grid milliamperes, 80 max; rf grid amperes, 10 max; plate input, 
690 max watts; plate dissipation, 250 max watts. Plate shows a barely perceptible red color when tube is 
operated at maximum CCS ratings. The 204A is a DISCONTINUED type listed for reference only. 



211 


POWER TRIODE 

Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 15 Me and with reduced in¬ 
put up to 80 Me. Requires Jumbo four-contact 
socket and may be mounted in vertical position, 
base down, or in horizontal position with pins 1 
and 3 in vertical plane. Outline 52, Outlines 
Section. Filament volts (ac/dc), 10; amperes. 
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Technical Data 


3.25. Direct interelectrode capacitances: grid to plate, 14 nrf ; grid to filament, 5.4 nut; plate to filament, 
4. 8 ^d-Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR, Class C Teleg¬ 
raphy: dc plate volts, 1250 max; dc grid volts,-400 max; dc plate milliamperes, 175 max; dc grid milli- 
amperes, 50 max; plate input, 220 max watts; plate dissipation, 100 max watts. Plate shows a barely 
perceptible red color when tube is operated at maximum CCS ratings. The 211 is a DISCONTINUED 
type listed for reference only. 



NC 


HALF-WAVE VACUUM 
RECTIFIER 


Thoriated-tungsten-filament type used in 
power supply of transmitting and industrial 21 / C 

equipment. Requires Jumbo four-contact socket 
and may be mounted in vertical position, base 
down, or in horizontal position with pins 1 and 
3 in vertical plane. Outline 53, Outlines Sec¬ 
tion. Filament volts (ac), 10; amperes, 3.25. 

Maximum ratings: peak inverse plate volts, 7500 max ; peak plate amperes, 0.6 max; average plate 
amperes, 0.15 max. The 217C is a DISCONTINUED type listed for reference only. As a replacement, 
the 836 is a similar type although not directly interchangeable. 



575A 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 

Coated-filament type used in pow¬ 
er supply of transmitting and indus¬ 
trial equipment. Maximum peak in¬ 
verse anode volts, 15000; maximum 
average anode amperes, 1.5. Requires 
Jumbo four-contact socket and may be operated in vertical position only, base down. 
Outline 65, Outlines Section. 

Filament Voltage (ac)°. 5.0 

Filament Current. 10.0 

Peak Tube Voltage Drop (Approx.). 10 

° Filament voltage must be applied at least 30 seconds before application of anode voltage. 

HALF-WAVE RECTIFIER—In-Phase Operation 

Maximum Ratings: For supply frequency of 60 cps 

Peak Inverse Anode Voltage. 

Anode Current: 

Peak. 

Average0. 

Fault, for duration of 0.1 second maximum. 

Condensed-Mercury-Temperature Range. 


Maximum Ratings: For supply frequency of 60 cps 

Peak Inverse Anode Voltage.. 

Anode Current: 

Peak..... 

Average0. 

Fault, for duration of 0.1 second maximum. 

Condensed-Mercury-Temperature Range . 20 to 60 

0 Averaged over any interval of 20 seconds maximum. 


volts 

amperes 

volts 


10000 max 

15000 max 

volts 

7 max 

6 max 

amperes 

1.75 max 

1.5 max 

amperes 

100 max 

100 max 

amperes 

20 to 60 

20 to 50 

°C 

lure Operation 



0 cps 



10000 max 

15000 max 

volts 

10 max 

10 max 

amperes 

2.5 max 

2.5 max 

amperes 

100 max 

100 wiax 

ampereB 


20 to 50 



FULL-WAVE GAS AND 
MERCURY-VAPOR RECTIFIER 

Coated-filament type used in in¬ 
dustrial equipment. Maximum peak in¬ 
verse anode volts, 900; average anode 
amperes, 2.5. Requires Super-Jumbo 
four-contact socket and may be oper¬ 
ated in vertical position only, base 
down. Outline 50, Outlines Section. 


604/7014 
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— RCA Transmitting Tubes 


Filament Voltage 0 . 2.5 volt 6 

Filament Current . 11.5 amperes 

Peak Tube Voltage Drop (Approx.). 10 volts 


° Filament voltage must be applied at least 15 seconds before application of anode voltage. 

FULL-WAVE RECTIFIER 

Maximum Ratings: 

Peak Inverse Anode Voltage. 

Anode Current: 

Peak. 

Average0. 

Fault. 

Condensed-Mercury-Temperature Range. 

0 Averaged over any interval of 5 seconds maximum. 


900 max volts 

10 max amperes 
2.5 max amperes 
150 max amperes 
0 to 90 °C 


615/7018 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 

Coated-filament type used in in¬ 
dustrial equipment. Maximum peak in¬ 
verse anode volts, 2000; average anode 
amperes, 2.5. Requires Small four-con¬ 
tact socket and may be operated in ver¬ 
tical position only, base down. Out¬ 
line 41, Outlines Section. 


Filament Voltage 0 . 

Filament Current. 

Peak Tube Voltage Drop (Approx.) 



2 .5 volts 

7 amperes 

12 volts 


° Filament voltage must be applied at least 20 seconds before application of anode voltage. 


HALF-WAVE RECTIFIER 


Maximum Ratings: 

Peak Inverse Anode Voltage. 2000 max volts 

Anode Current: 

Peak. 10 max amperes 

Average0. 2.5 max amperes 

Fault. 250 max amperes 

Condensed-Mercury-Temperature Range . 35 to 80 °C 


0 Averaged over any interval of 5 seconds maximum. 


HALF-WAVE GAS AND 
. MERCURY-VAPOR RECTIFIER 

©'5^ / « V/IV Coated-filament type used in in- 
/ QCI /7nOn dustrial equipment. Maximum peak 
vO JL/ i \Jl\J inverse anode volts, 1000; average 
anode amperes, 6.4. Type 635/7019 re¬ 
quires Super-Jumbo four-contact sock¬ 
et and may be operated in vertical position only, base down. Type 635L/7020 re¬ 
quires a special lug-type socket and may be operated in vertical position only, base 
down. Type 635/7019 Outline 60, Outlines Section; type 635/7020 Outline 61, 
Outlines Section. 



Filament Voltage 0 . 2.6 volts 

Filament Current . 18 amperes 

Peak Tube Voltage Drop (Approx.). 9 volts 


° Filament voltage must be applied at least 60 seconds before application of anode voltage. 

HALF-WAVE RECTIFIER 


Maximum Ratings: 

Peak Inverse Anode Voltage, 


120 


1000 max 


volts 























Technical Data 


Anode Current:. 

Peak. 77 max amperc-s 

Average0. 6.4 max amperes 

Fault. 770 max amperes 

Condensed-Mercury-Temperature Range . 0 to 100 °C 


0 Averaged over any interval of 20 seconds maximum. 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 

Coated-filament type used in pow¬ 
er supply of transmitting and indus- 673 

trial equipment. Maximum peak in¬ 
verse anode volts, 15000; maximum 
average anode amperes, 1.5. Requires 

Super-Jumbo four-contact socket and may be operated in vertical position only, base 
down. Outline 67, Outlines Section. The 673 is electrically identical with the 575A. 



POWER TRIODE 

Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 60 Me. Requires Small four- 800 

contact socket and may be operated in vertical 
position only, base up or down. Maximum over¬ 
all length, 6-3/8 inches; maximum diameter, 

2-11/16 inches. Filament volts (ac/dc), 7.5; 
amperes, 3.1. Direct interelectrode capacitances: 
grid to plate, 2.5 ,t.«f; grid to filament, 2.8 nrf ; plate to filament, 2.8 nnt. Maximum CCS ratings as III* 
POWER AMPLIFIER AND OSCILLATOR: dc plate volts, 1250 max; dc grid volts, -400 max; dc 
plate milliamperes, 80 max; dc grid milliamperes, 25 max; plate input, 100 max watts; plate dissipation, 
35 max watts. Plate shows no color when tube is operated at maximum CCS ratings. The 800 is a DIS¬ 
CONTINUED type listed for reference only. As a replacement, the 812A is a similar type although 
not directly interchangeable. 



801A 


POWER TRIODE 

Thoriated-tungsten-filament type 
used as af power amplifier and modu¬ 
lator and as rf power amplifier and os¬ 
cillator. May be used with full input 
up to 60 Me and with reduced input 
up to 120 Me. Class C Telegraphy maximum plate dissipation, CCS 20 watts. Re¬ 
quires Small four-contact socket and may be operated in vertical position with base 
down, or in horizontal position with pins 1 and 4 in vertical plane. Outline 32, 
Outlines Section. Plate shows no color at maximum CCS ratings. 



Filament Voltage (ac/dc). 

Filament Current. 

Amplification Factor. 

Direct Interelectrode Capacitances: 

Grid to plate. 

Grid to filament. .. 

Plate to filament. 


7.6 volts 

1.25 amperes 

8 

6 fifit 

4 . 6 nnl 

1.6 ji/tf 


AF POWER AMPLIFIER AND MODULATOR—Class B 


Maximum CCS Ratings: 

DC Plate Voltage . 600 max volts 

Maximum-Signal DC Plate Current". 70 max ma 

Maximum-Signal Plate Input". 42 max watts 

Plate Dissipation". 20 max watts 


* Averaged over any audio-frequency of sine-wave form. 
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- -• ■ RCA Transmitting Tubes - ■■ - 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grid Voltage. 

DC Plate Current. 

DC Grid Current. 

Plate Input. 

Plate Dissipation... 

POWER PENTODE 

Heater-cathode type used as af 
O \J JL power amplifier and modulator and as 

rf power amplifier and oscillator. May 
be used with full input up to 30 Me. 

- For Class C Telegraphy operation at 55 
Me, plate voltage and plate input should be reduced to 77 per cent of maximum rat¬ 
ings; at 100 Me, to 55 per cent. Class C Telegraphy maximum plate dissipation, CCS 
10 watts, ICAS 13 watts. Requires Medium seven-contact socket and may be oper¬ 
ated in any position. Outline 34, Outlines Section. Plate shows no color when the 
tube is operated at maximum CCS or ICAS ratings. 

Heater Voutage (ac/dc). 

Heater Current. 

Transconductance (For plate current of 20 milliamperes). 

Direct Interelectrode Capacitances: 

Grid No.l to plate (With external shielding). 

Grid No.l to cathode, grid No.3, grid No.2, internal shield, and heater 
Plate to cathode, grid No.3, grid. No.2, internal shield, and heater . . . 


AF POWER AMPLIFIER AND MODULATOR—Class A 


Maximum Ratings: 

CCS 

ICAS 


DC Plate Voltage. 

500 max 

600 max 

volts 

DC Grid-No.2 Voltage. 

250 max 

250 max 

volts 

Plate Input. 

15 max 

18 max 

watts 

Grid-No.2 Input. 

3 max 

3 max 

watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 

100 max 

100 max 

volts 

Heater positive with respect to cathode. 

100 max 

100 max 

volts 

Maximum Circuit Values {CCS or ICAS conditions): 
Grid-No.l-Circuit Resistance: 

For fixed-bias operation. 


0.01 max 

megohm 

For cathode-bias operation. 


.. 0.5 max 

megohm 

-jf*- 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: 

CCS 

ICAS 


DC Plate Voltage. 

.. 500 max 

600 max 

volts 

DC Grid-No.3 Voltage. 

.. 200 max 

200 max 

volts 

DC Grid-No.2 Voltage. 

.. 250 max 

250 max 

volts 

DC Grid-No.1 Voltage. 

-200 max 

-200 max 

volts 

D<5 Plate Current. 

.. 60 max 

60 max 

ma 

DC Grid-No.1 Current. 

7.5 max 

7 .5 max 

ma 

Plate Input. 

.. 25 max 

33 max 

watts 

Grid-No.3 Input. 

.. 2 max 

2 max 

watts 

Grii>-No.2 Input. 

.. 6 max 

6 max 

watts 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

10 max 

13 max 

watts 

Heater negative with respect to cathode . 

.. 100 max 

100 max 

volts 

Heater positive with respect to cathode . 

.. 100 max 

100 max 

volts 


6.3 

volts 

0.9 

ampere 

2250 

Mtnhos 

0.15 max 

^uf 

11 

ant 

6.8 

Util 


600 max 
-200 max 
70 max 
15 max 
42 max 
20 max 


volts 

volts 

ma 

ma 

watts 

watts 
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Technical Data 


POWER PENTODE 

Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 20 Me and with reduced 
input up to 60 Me. Class C Telegraphy maxi¬ 
mum plate dissipation, CCS 125 watts. Requires 
Giant five-contact socket and may be operated 
in vertical position with base up or down, or in 
horizontal position with pins 2 and 5 in horizon¬ 
tal plane. Outline 59, Outlines Section. Plate 
shows a barely perceptible red color when tube is operated at maximum CCS ratings. The 803 is used 
principally for renewal purposes. 



803 


Filament Voltage (ac/dc) . 10 volts 

Filament Current . 5 amperes 

Transconductance (For plate current of 62.5 milliamperes). 4000 ^mhos 

Direct Intkrelectrode Capacitances: 

Grid No.l to plate (With external shielding). 0.15 max nut 

Grid No.l to filament, grid No.3, and grid No.2. 17 nut 

Plate to filament, grid No.3, and grid No.2. 29 nut 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

Maximum CCS Ratings: ™ POWER AMPLIFIER-Class C FM Telephony 


DC Plate Voltage. 2000 max 

DC Grid-No.3 Voltage. 500 max 

DC Grid-No.2 Voltage. 600 max 

DC Grid-No.1 Voltage. -500 max 

DC Plate Current. 175 max 

DC Grid-No.1 Current. '50 max 

Plate Input. 350 max 

Grid-No.3 Input. 10 max 

Grid-No.2 Input. 30 max 

Plate Dissipation. 125 max 


VOlt3 

volts 

volts 

volts 

ma 

ma 

watts 

watts 

watts 

watts 


POWER PENTODE 

Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 15 Me and with reduced 
input up to 80 Me. Class C Telegraphy maxi¬ 
mum plate dissipation, CCS 40 watts, ICAS 50 
watts. Requires Small five-contact socket and 
may be operated in vertical position with base 
down, or in horizontal position with pins 2 and 
4 in vertical plane. Outline 51, Outlines Section. 

Plate shows no color when tube is operated at maximum CCS or ICAS ratings. The 804 is used principally 
for renewal purposes. 



804 


Filament Voltage (ac/dc) . 7.5 volts 

Filament Current . 3.0 amperes 

Transconductancb (For plate current of 32 milliamperes). 3250 M mhos 

Direct Intekelectuodb Capacitances: 

Grid No.l to plate (With external shielding). 0.03 max nut 

Grid No.l to filament, grid No.3, and grid No.2. 13 nnt 

Plate to filament, grid No.3, and grid No.2. 14 ^f 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 


RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: 

DC Plate Voltage. 

DC Grid-No.3 Voltage . 
DC Grid-No.2 Voltage . 
DC Grid-No.1 Voltage . 

DC Plate Current. 

DC Grid-No. 1 Current 

Plate Input. 

Grid-No. 3 Input. 

Grid-No. 2 Input. 

Plate Dissipation. 


CCS 

ICAS 


1250 max 

1500 max 

volts 

200 max 

200 max 

volts 

300 max 

300 max 

volts 

-300 max 

-300 max 

volts 

95 max 

100 max 

ma 

15 max 

15 max 

ma 

120 max 

150 max 

watts 

5 max 

5 max 

watts 

15 max 

15 max 

watts 

40 max 

50 max 

watts 
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RCA Transmitting Tubes = 

POWER TRIODE 

0 ^ _ Thoriated-tungsten-filament type 

QUO used as af power amplifier and modu¬ 

lator and as rf power amplifier and 
oscillator. May be used with full input 
up to 30 Me. For Class C Telegraphy 
operation at 45 Me, plate voltage and plate input should be reduced to 82 per cent 
of maximum ratings; at 80 Me, to 55 per cent. Class C Telegraphy maximum CCS 
plate dissipation, 125 watts. Requires Jumbo four-contact socket and may be oper¬ 
ated in vertical position with base down, or in horizontal position with pins 1 and 3 
in vertical plane. Outline 53, Outlines Section. Plate shows no color when tube is 
operated at maximum CCS ratings. 



Filament Voltage (ac/dc). 

Filament Current. 

Direct Interelectrode Capacitances: 

Grid to plate. 

Grid to filament. 

Plate to filament. 


10 

volts 

3.25 

amperes 

6.0 

nni 

7.5 

wt 

9.0 

MA»f 


AF POWER AMPLIFIER AND MODULATOR—Class B 


Maximum CCS Ratings: 

DC Plate Voltage. 1500 max volts 

Maximum-Signal DC Plate Current". 210 max ma 

Maximum-Signal Plate Input". 815 max watts 

Plate Dissipation". 125 max watta 


■ Averaged over any audio-frequency cycle of sine-wave form. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 


RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grid Voltage. 

DC Plate Current. ... 

DC Grid Current. 

Plate Input. 

Plate Dissipation. 


1500 max 

volts 

-500 max 

volts 

210 max 

ma 

70 max 

ma 

315 max 

watts 

125 max 

watts 


POWER TRIODE 


Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
806 with full input up to 30 Me and with reduced in¬ 

put up to 100 Me. Requires Jumbo four-contact 
socket and may be operated in vertical position 
only, base down. Maximum over-all length, 10 
inches; maximum diameter, 3-13/16 inches. Fil¬ 
ament volts (ac/dc), 5; amperes, 9.5. Direct in¬ 
terelectrode capacitances: grid to plate, 4 nn(; grid to filament, 5.6 mit; plate to filament, 0.4 MM f. Maxi- 
mumCCSratings as AFPOWERAMPLIFIERAND MODULATOR:dcplate volts, 3000 jho* (ICAS,3300 
max); maximum-signal dc plate milliamperes, 200 max (ICAS, 250 max); maximum-signal plate input, 
500 max watts (ICAS, 825 max watts); plate dissipation, 150 max watts (ICAS, 225 max watts). Maxi¬ 
mum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate volts, 3000 max (ICAS 
3300 max); dc grid volts, -1000 max; dc plate milliamperes, 200 max (ICAS, 305 max); dc grid milliam¬ 
peres, 50 max; plate input, 600 max watts (ICAS, 1000 max watts); plate dissipation, 150 max watts 
(ICAS, 225 tnax watts). Plate shows cherry-red color when tube is operated at maximum CCS ratings, 
and orange-red color at maximum ICAS ratings. The 806 is a DISCONTINUED type listed for refer¬ 
ence only. As a replacement, the 8000 is a similar type although not directly interchangeable. 
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807 


BEAM POWER TUBE 

Heater-cathode type used as af 
power amplifier and modulator and as 
rf power amplifier and oscillator. May 
be used with full input up to 60 Me. 

For Class C Telegraphy operation at 
80 Me, plate voltage and plate input should be reduced to 80 per cent of maximum 
ratings; at 125 Me, to 55 per cent. Class C Telegraphy maximum plate dissipation, 
CCS 25 watts, ICAS 30 watts. Requires Small five-contact socket and may be 
operated in any position. Outline 34, Outlines Section, except has no bayonet pin. 
Plate shows no color when tube is operated at maximum CCS or ICAS ratings. 


Heater Voltage (ac/dc) . 



6.3 ± 0.6 

volts 

Heater Current . 



0.9 

ampere 

Transconductance (Approx.)*. 

. 


6000 

/imhos 

Mu-Factor, Grid No.2 to Grid No.l**. 



8 


Direct Interelectrode Capacitances: 

Grid No.l to plate (With external shielding). 



0 . 2 max 

«*f 

Grid No.l to cathode, grid No.3, grid No.2, and heater . . . 


12 

Hfit 

Plate to cathode, grid No.3, grid No.2, and heater.. 



7 

w t 

* Plate and grid-No.2 volts, 230; grid-No.l volts, -14. 

** Plate and grid-No.2 volts, 250; grid-No.l volts, -20. 

AF POWER AMPLIFIER AND MODULATOR—Class AB2 


Maximum Ratings: 

DC Plate Voltage . 


CCS 

600 max 

ICAS 

750 max 

volts 

DC Grid-No.2 Voltage . 


300 max 

300 max 

volts 

Maximum-Signal DC Plate Current*. 


120 max 

120 max 

ma 

Maximum-Signal Plate Input* . 


60 max 

90 max 

watts 

Maximum-Signal Grid-No.2 Input* . 


3.5 max 

3.5 max 

watts 

Plate Dissipation* . 


25 max 

30 max 

watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 


135 max 

135 max 

volts 

Heater positive with respect to cathode. 


135 max 

135 max 

volts 

Typical Operation (Values are for 2 tubes ): 

DC Plate Voltage. 

400 

CCS 

500 600 

ICAS 

760 

volts 

DC Grid-No.2 Voltage*. 

300 

300 300 

300 

volts 

DC Grid-No.l Voltage. 

-28 

-30 -32 

—35 

volts 

Peak AF Grid-No.l-to-No.l Voltage. 

80 

86 80 

96 

volts 

Zero-Signal DC Plate Current. 

72 

60 48 

30 

ma 

Maximum-Signal DC Plate Current. 

240 

240 200 

240 

ma 

Zero-Signal DC Grid-No.2 Current. 

2 

0.9 0.7 

0.5 

ma 

Maximum-Signal DC Grid-No.2 Current. 

20 

20 18 

20 

ma 

Elective Load Resistance (Plate to plate). 

3700 

4600 6900 

7300 

ohms 

Maximum-Signal Driving Power (Approx.). 

0.2 

0.2 0.1 

0.2 

watt 

Maximum-Signal Power Output (Approx.) 4 . 

55 

75 80 

120 

watts 

Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No.l-Circuit Resistance 

For fixed-bias operation. 



30000 max 

ohms 

For cathode-bias operation. 



Not recommended 


1 Averaged over any audio-frequency cycle of sine-wave form. 

£ Preferably obtained from a separate source, or from the plate-voltage supply with a voltage divider. 
4 With zero-impedance driver and perfect regulation, plate-circuit distortion does not exceed 2 per cent. 
In practice, regulation of plate voltage, grid-No.2 voltage, and grid-No.l voltage should not be greater 
than 5 per cent, 5 per cent, and 3 per cent, respectively. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: 

DC Plate Voltage. .. . 
DC Grid-No.2 Voltage. 
DC Grid-No.1 Voltage. 
DC Plate Current. ... 
DC Grid-No.1 Current 
Plate Input. 


CCS 

ICAS 


475 max 

600 max 

volts 

300 max 

300 max 

volts 

-200 max 

-200 nuix 

volts 

83 max 

100 max 

ma 

5 max 

5 max 

ma 

40 max 

60 max 

walls 






































RCA Transmitting Tubes 


Grid-No.2 Input . 


2.5 max 

2.5 max 

watts 

Plate Dissipation. 


16.5 max 

25 max 

watts 

Peak Heater-Cathode Voltage: 






Heater negative with respect to cathode. 


135 

viax 

135 max 

volts 

Heater positive with respect to cathode. 


135 

max 

135 max 

volts 

Typical Operation: 


CCS 


ICAS 


DC Plate Voltage. 

325 

400 

475 

600 

volts 

DC Grid-No.2 Voltage*. 

250 

250 

250 

300 

volts 

From series resistor of. 

12500 

25000 

28000 

37500 

ohms 

DC Grid-No.l Voltage6. 

-75 

-75 

-85 

-85 

volts 

From grid-No.l resistor of. 

21400 

21400 

21200 

21200 

ohms 

Peak RF Grid-No.l Voltage. 

95 

95 

108 

107 

volts 

DC Plate Current. 

80 

80 

83 

100 

ma 

DC Grid-No.2 Current. 

6 

6 

8 

8 

ma 

DC Grid-No.l Current (Approx.). 

3.5 

3.5 

4 

4 

ma 

Driving Power (Approx.). 

0.3 

0.3 

0.4 

0.4 

watt 

Power Output (Approx.)... 

17 

22 

28 

44 

watts 

Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No.l-Circuit Resistance. 




30000 max 

ohms 


i Obtained preferably from separate source modulated along with the plate supply, or from the 
modulated plate supply through series resistor of value shown. 

6 Obtained from grid-No.l resistor of value shown or from a combination of grid-No.l resistor with 
either fixed supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: 

CCS 

ICAS 


DC Plate Voltage. 

. 600 

max 

750 

max 

volts 

DC Grid-No.2 Voltage. 

. 300 

max 

300 

max 

volts 

DC Grid-No.1 Voltage. 

. -200 

max 

-200 

max 

volts 

DC Plate Current. 

. 100 

max 

100 

max 

ma 

DC Grid-No.1 Current. 

. 5 

max 

5 

max 

ma 

Plate Input. 

. 60 

max 

75 

max 

watts 

Grid-No.2 Input. 

. 3.5 

max 

3.5 

max 

watts 

Plate Dissipation. 

. 25 

max 

30 

max 

watts 

Peak Heater-Cathode Voltage: 






Heater negative with respect to cathode. 

. 135 

max 

135 

max 

volts 

Heater positive with respect to cathode. 

. 135 

max 

135 

max 

volts 


AVERAGE PLATE CHARACTERISTICS 



Typical Operation: CCS ICAS 

DC Plate Voltage. 400 500 600 750 volts 

DC Grid-No.2 Voltage®. 250 250 250 250 volts 

From series resistor of. 19000 31000 44000 62000 ohms 


126 





































Technical Data 


DC Grid-No.l Voltage*. 

. -45 

-45 

-45 

-45 

volts 

From grid-No.l resistor of. 

. 11200 

11200 

11200 

11200 

ohms 

From cathode resistor of. 

. 400 

400 

400 

400 

ohms 

Peak RF Grid-No.l Voltage. 

. 65 

65 

65 

65 

volts 

DC Plate Current. 

. 100 

100 

100 

100 

ma 

DC Grid-No.2 Current. 

. 8 

8 

8 

8 

ma 

DC Grid-No.l Current (Approx.). 

. 4 

4 

4 

4 

ma 

Driving Power (Approx.). 

. 0.3 

0.3 

0.3 

0.3 

watt 

Power Output (Approx.). 

. 25 

32 

40 

54 

watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No.l-Circuit Resistance. 30000 max ohms 

® Obtained preferably from a separate source, from plate-voltage supply with a voltage divider, or 
through series resistor of value shown. Grid-No.2 voltage must not exceed 400 volts under key-up 
conditions. 

• Obtained from fixed supply, by grid-No.l resistor, by cathode resistor, or by combination methods. 



TYPICAL CHARACTERISTICS 



AVERAGE CHARACTERISTICS 



PLATE VOLTS 

92C3-0247TJ 


POWER TRIODE 

Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 30 Me and with reduced 
input up to 130 Me. Requires Small four-con- 808 

tact socket and may be operated m vertical 
position only, base down. Maximum over-all 
length, 6-1/16 inches; maximum diameter, 

2-3/16 inches. Filament volts (ac/dc), 7.6; am¬ 
peres, 4. Direct interelectrode capacitances: 

grid to plate, 2.8 nnf; grid to filament, 6.3 mil; plate to filament, 0.25 wi. Maximum CCS ratings as RF 
POWER AMPLIFIER AND OSCILLATOR, Class C Telegraphy: dc plate volts, 1500 max', dc grid 
volts, -400 max; dc plate milliamperes, 150 max; dc grid milliamperes, 35 max; plate input, 200 max 
watts; plate dissipation, 50 max watts. Plate shows cherry-red color when tube is operated at maximum 
CCS ratings. The 808 is a DISCONTINUED type listed for reference only. As a replacement, the 
812A is a similar type although not directly interchangeable. 




POWER TRIODE 

Thoriated-tungsten-filament type 
used as rf power amplifier and oscilla¬ 
tor. May be used with full input up to 
60 Me and with reduced input up to 
120 Me. Class C Telegraphy maximum 


809 
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plate dissipation, CCS 25 watts, ICAS 30 watts. Requires Small four-contact socket 
and may be operated in vertical position with base down, or in horizontal position 
with pins 1 and 4 in vertical plane. Outline 44, Outlines Section. Plate shows no 
color when tube is operated at maximum CCS ratings, and shows a barely percepti¬ 
ble red color at maximum ICAS ratings. 


Filament Voltage (ac/dc). 

Filament Current. 

Amplification Factor. 

. 6.3 

. 2.5 

volts 

amperes 

Direct Interelectrode Capacitances: 

Grid to plate. 

. 6.7 


Grid to filament. 

. 5.7 


Plate to filament. 

. 0.9 



RF POWER AMPLIFIER AND OSCILLATOR—Clem C Telegraphy 

and 


RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: 

CCS 

ICAS 


DC Plate Voltage. 


1000 max 

volts 

DC Grid Voltage. 


-200 max 

volts 

DC Plate Current. 


100 max 


DC Grid Current. 


35 max 

ma 

Plate Input. 


100 max 

watts 

Plate Dissipation. 


30 max 

watts 


POWER TRIODE 

Thoriated-tungsten-filament type 
used as af power amplifier and modu- 
lator and as rf power amplifier and os¬ 
cillator. May be used with full input 
up to 30 Me and with reduced input 
up to 100 Me. Class C Telegraphy maximum plate dissipation, CCS 125 watts, 
ICAS 175 watts. Requires Jumbo four-contact socket and may be operated in ver¬ 
tical position with base down, or in horizontal position with pins 1 and 2 in vertical 
plane. Outline 55, Outlines Section. Plate shows a barely perceptible red color when 
tube is operated at maximum CCS ratings, and shows a cherry-red color at maxi¬ 
mum ICAS ratings. 



Filament Voltage (ac/dc). 

Filament Current. 

. 10 

volts 

Amplification Factor. 



Direct Interelectrode Capacitances: 



Grid to plate. 

. 4.8 




nni 

uu ( 

Plate to filament. 

. 12 


AF POWER AMPLIFIER AND MODULATOR-Class B 


Maximum Ratings: 

CCS 

ICAS 


DC Plate Voltage. 

2500 max 



Maximum-Signal DC Plate Current". 

250 max 



Maximum-Signal Plate Input". 

425 max 



Plate Dissipation". 

■ Averaged over any audio-frequency cycle of sine-wave form. 

125 max 

175 max 

watts 

PLATE-MODULATED RF POWER AMPLIFIER 

—Class C 

Telephony 


Maximum Ratings: 

CCS 

ICAS 


DC Plate Voltage. 

1600 max 

2000 max 


DC Grid Voltage. 

-500 max 



DC Plate Current. 

210 max 

250 max 


DC Grid Current. 

70 max 

75 max 


Plate Input. 

335 max 

500 max 

watts 

Plate Dissipation. 

85 max 

125 max 

watts 


128 































- Technical Data —=-- 

RF POWER AMPLIFIER AND OSCILLATOR-Class C Telegraphy 

and 


RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: 

CCS 

ICAS 


DC Plate Voltage. 


2500 max 

volts 

DC Grid Voltage. 


-500 max 

volts 

DC Plate Current. 


300 max 

ma 

DC Grid Current. 


75 max 

ma 

Plate Input. 


750 max 

watts 

Plate Dissipation. 


175 max 

watts 



POWER TRIODE 



Thoriated-tungsten-filament type 
used as af power amplifier and modu¬ 
lator and as rf power amplifier and os¬ 
cillator. May be used with full input 
up to 30 Me and with reduced input 

811A 


up to 100 Me. Class C Telegraphy maximum plate dissipation, CCS 45 watts, 
ICAS 65 watts. 


Filament Voltage (ac/dc). 

Filament Current. 

Amplification Factor*. 

Direct Interelectrode Capacitances: 

Grid to plate. 

Grid to filament. 

Plate to filament. 

* Grid volts,-1; plate milliamperes, 20. 


6.3 

volts 

4 

amperes 

160 


5.6 

mm! 

5.9 

MA*f 

0.7 

nut 


AF POWER AMPLIFIER 

Maximum Ratings: 

DC Plate Voltage. 

Maximum-Signal DC Plate Current"_ 

Maximum-Signal Plate Input". 

Plate Dissipation". 

Typical Operation ( Values are for 2 tubes): 

DC Plate Voltage. 

DC Grid Voltagef. 

Peak AF Grid-to-Grid Voltage. 

Zero-Signal DC Plate Current. 

Maximum-Signal DC Plate Current. 

Effective Load Resistance (Plate to plate).. 
Maximum-Signal Driving Power (Approx.). 
Maximum-Signal Power Output (Approx.).. 

■ Averaged over any audio-frequency cycle of sine 
f For ac filament supply. 


AND MODULATOR—Class B 


CCS 

ICAS 


1250 max 

1500 max 

volts 

175 max 

175 max 

ma 

165 max 

235 max 

watts 

45 max 

65 max 

wattB 


750 

1250 

1000 

1250 

1500 

volts 

0 

0 

0 

0 

-4.5 

volts 

197 

145 

185 

175 

170 

volts 

32 

50 

44 

54 

32 

ma 

350 

260 

350 

350 

313 

ma 

5100 

12400 

7400 

9200 

12400 

ohms 

9.7 

3.8 

7.5 

6 

4.4 

watts 

173 

235 

248 

310 

340 

watts 


form. 


LINEAR RF POWER AMPILFIER—Class AB2 

Single-Sideband Suppressed-Carricr Service 


Maximum Ratings: Up to 30 Me 

DC Plate Voltage. 

DC Plate Current At Peak Of Envelope. 

DC Grid Current. 

DC Plate Input At Peak Of Envelope. 

Plate Dissipation. 

Typical Operation with Two-Tone Modulation at 30 Me:* 

DC Plate Voltage. 

DC Grid Voltage 0 . 

Zero-Signal DC Plate Current. 

Effective RF Load Resistance. 


CCS 

ICAS 


1250 max 

1500 max 

volts 

175 max 

175 max 

ma 

50 max 

50 max 

ma 

165 max 

235 max 

watts 

45 max 

60 max 

watts 


1250 

1500 

volts 

0 

-4.5 

volts 

25 

16 

ma 

5700 

6000 

ohms 
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RCA Transmitting Tubes 


DC Plate Current: 

Peak Envelope... 

Average. 

Average DC Grid Current. 

Peak-Envelope Driver Power Output (Approx.)* 

Output-Cireuit Efficiency (Approx.). 

Distortion Products Level:* 

Third Order. 

Fifth Order. 

Useful Power Output (Approx.) :* 

Peak Envelope. 

Average. 


130 

157 

ma 

91 

110 

ma 

20 

20 

ma 

7 

8 

watts 

90 

90 

% 

-26 

-25 

db 

-32 

-30 

db 

120 

160 

watts 

60 

80 

watts 


t Two-Tone Modulation operation refers to that class of amplifier service in which the input consists of 
two equal monofrequency rf signals having constant amplitude. These signals are produced in a single¬ 
sideband suppressed-carrier system when two equal-and-constant amplitude audio frequencies are ap¬ 
plied to the input of the system. 

D Obtained preferably from a separate, well-regulated supply. 

* Driver power output represents circuit losses and is the actual power measured at input to the grid 
circuit. The actual power required depends on the operating frequency and the circuit used. 

* Referenced to either of the two tones and without the use of feedback to enhance linearity. 

■k This value of useful power is measured at load of output circuit having indicated efficiency. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: 
DC Plate Voltage . 
DC Grid Voltage. . 
DC Plate Current 
DC Grid Current. 

Plate Input. 

Plate Dissipation. 


Typical Operation: 

DC Plate Voltage. 

DC Grid Voltage 4. 

From grid resistor of. . . 
Peak RF Grid Voltage. . . . 

DC Plate Current. 

DC Grid Current (Approx.) 
Driving Power (Approx.). . 
Power Output (Approx.). . . 


CCS 

ICAS 


1000 max 

1250 max 

volts 

-200 max 

-200 max 

volts 

125 max 

150 max 

ma 

50 max 

50 max 

ma 

115 max 

175 max 

watts 

30 max 

45 max 

watts 


1000 

1250 

volts 

-55 

-120 

volts 

1200 

2700 

ohms 

150 

250 

volts 

115 

140 

ma 

45 

45 

ma 

6.1 

10 

watts 

88 

135 

watts 


4 Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 
supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: 

CCS 

ICAS 


DC Plate Voltage . 


1500 max 

volts 

DC Grid Voltage. 


-200 max 

volts 

DC Plate Current. 


175 max 

ma 

DC Grid Current. 


50 max 

ma 

Plate Input. 


260 max 

watts 

Plate Dissipation. 


65 max 

watts 

Typical Operation: 

DC Plate Voltage. 

. 1250 

1500 

volts 

DC Grid Voltage*. 

. -50 

-70 

volts 

From grid resistor of. 

. 1100 

1750 

ohms 

From cathode resistor of. 

. 270 

330 

ohms 

Peak RF Grid Voltage. 

. 140 

175 

volts 

DC Plate Current. 

. 140 

173 

ma 

DC Grid Current (Approx.). 

. 45 

40 

ma 

Driving Power (Approx.). 

. 5.7 

7.1 

watts 

Power Output (Approx.). 

. 135 

200 

watts 


4 Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 
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_ Technical Data 


AVERAGE CHARACTERISTICS 



Type 811A requires Small four-contact socket and may be operated in vertical 
position with base down, or in horizontal position with pins 1 and 4 in vertical plane. 
Outline 42, Outlines Section. 

For operation at 60 Me, plate voltage and plate input should be reduced to 89 
per cent of maximum ratings; at 80 Me, to 70 per cent; at 100 Me, to 55 per cent. 
Plate shows no color when tube is operated at maximum CCS ratings, and shows 
a barely perceptible red color at maximum ICAS ratings. 



POWER TRIODE 

Thoriated-tungsten-filament type 
used as af power amplifier and modu¬ 
lator and as rf power amplifier and os- 812 A 
cillator. May be used with full input 
up to 30 Me and with reduced input 

up to 100 Me. Class C Telegraphy maximum plate dissipation, CCS 45 watts, ICAS 
65 watts. • 


Filament Voltage (ac/dc). 

Filament Current. 

Amplification Factor*. 

Direct Interelectrode Capacitances: 

Grid to plate. 

Grid to filament. 

Plate to filament. 

*Grid volts, -30; plate milliamperes, 30. 


6.3 

volts 

4 

amperes 

29 


5.6 

nnt 

5.4 

Hilt 

0.77 

MM f 


AF POWER AMPLIFIER AND MODULATOR—Class B 

Maximum Ratings: 

DC Plate Voltage. 

Maximum-Signal DC Plate Current*. 

Maximum-Signal Plate Input". 

Plate Dissipation". 

Typical Operation (Values are for 2 tubes): 

DC Plate Voltage. 

DC Grid Volteget. 

Peak AF Grid-to-Grid Voltage. 

Zero-Signal DC Plate Current. 

Maximum-Signal DC Plate Current. 

Effective Load Resistance (Plate to plate). 

Maximum-Signal Driving Power (Approx.). 

Maximum-Signal Power Output (Approx.). 

■ Averaged over any audio-frequency cycle of sine-wave form, 
t For ac filament supply. 


CCS 

ICAS 


1250 max 

1500 max 

volts 

175 max 

175 max 

ma 

165 max 

235 max 

watts 

45 max 

65 max 

watts 

1250 

1500 

volts 

-40 

-48 

volts 

225 

270 

volts 

22 

28 

ma 

260 

310 

ma 

12200 

13200 

ohms 

3.5 

5 

w'atts 

235 

340 

watts 
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PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: 

DC Plate Voi.tage. 


CCS 

. 1000 max 

ICAS 

1250 wax 

volts 

DC Grid Voltage. 



-200 max 

volts 

DC Plate Current. 



150 max 

mi 

DC Grid Current. 



35 max 

ma 

Plate Input. 



175 max 

wat.ta 

Plate Dissipation. 


. 30 max 

45 max 

watts 

Typical Operation: 

DC Plate Voltage. 


. 1000 

1250 

volts 

DC Grid Voltage 6 . 


. -110 

-115 

volts 

From grid resistor of... . 


. 3400 

3300 

ohms 

Peak RF Grid Voltage. 


. 220 

240 

volts 

DC Plate Current. 


. 115 

140 

ma 

DC Grid Current (Approx.). 


. 33 

35 

ma 

Driving Power (Approx.). . . 


. 6.6 

7.6 

watts 

Power Output (Approx.). . . 


. 85 

130 

watls 

6 Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 

supply or cathode resistor. 

RF POWER 

AMPLIFIER AND 

OSCILLATOR—Class C Teleg 

raphy 


RF 

Maximum Ratings: 

DC Plate Voltage. 

and 

POWER AMPLIFIER—Class C FM Telephony 

CCS 

ICAS 

1500 max 

volts 

DC Grid Voltage. 


. -200 max 

-200 max 

volts 

DC Plate Current. 



175 max 

ma 

DC Grid Current. 



35 max 

ma 

Plate Input. 



260 max 

watts 

Plate Dissipation. 



65 max 

watts 

Typical Operation: 

DC Plate Voltage. 


. 1250 

1500 

volts 

DC Grid Voltage*. 


. -90 

-120 

volts 

From grid resistor of... . 


. 3000 

4000 

ohms 

From cathode resistor of. 


. 530 

590 

ohms 

Peak RF Grid Voltage. 


. 200 

240 

volts 

DC Plate Current. 


. 140 

173 

ma 

DC Grid Current (Approx.). 


. 30 

30 

ma 

Driving Power (Approx.). . . 


. 5.4 

6.5 

watts 

Power Output (Approx.). . . 


. 130 

190 

watts 

* Obtained from fixed supply, by grid resistor, 

by cathode resistor, or by combination methods. 



AVERAGE CHARACTERISTICS 
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—- Technical Data 


OPERATING CONSIDERATIONS 

Type 812A requires Small four-contact socket and may be operated in vertical 
position with base down, or in horizontal position with pins 1 and 4 in vertical plane. 
Outline 42, Outlines Section. 

For operation at 60 Me, plate voltage and plate input should be reduced to 89 
per cent of maximum ratings; at 80 Me, to 70 per cent; at 100 Me, to 55 per cent. 
Plate shows no color when tube is operated at maximum CCS ratings, and shows 
a barely perceptible red color at maximum ICAS ratings. 

When the 812A is used in the final amplifier or a preceding stage of a trans¬ 
mitter designed for break-in operation and oscillator keying, a small amount of 
fixed bias must be used to maintain the plate current at a safe value. With a plate 
voltage of 1500 volts, a fixed bias of at least —45 volts should be used. 



up to 120 Me. Class 
ICAS 125 watts. 


BEAM POWER TUBE 

Thoriated-tungsten-filament type 
used as af power amplifier and modu¬ 
lator and as rf power amplifier and os¬ 
cillator. May be used with full input 
up to 30 Me and with reduced input 
C Telegraphy maximum plate dissipation, 


813 


CCS 100 watts, 


Filament Voltage (ac/dc) . 10 volts 

Filament Current . 5 amperes 

Transconductance* . 3750 /imhos 

Mu-Factor, Grid No.2 to Grid No.l*. 8.6 

Direct Interelectrode Capacitances: 

Grid No.l to plate. 0.25 max pui 

Grid No.l to filament, grid No.3, internal shield, grid No.2, and base shell 16.3 /i/d 

Plate to filament, grid No.3, internal shield, grid No.2, and base shell... 14 

* Plate volts, 2000; grid-No.2 volts, 400; plate milliamperes, 50. 


AF POWER AMPLIFIER AND MODULATOR—Class ABl 


Maximum Ratings: 


CCS 

ICAS 


DC Plate Voltage . 


2250 

maT 

2500 max 

volts 

DC Grid-No.2 Voltage. 


1100 max 

1100 max 

volts 

Maximum-Signal DC Plate Current". 


180 

max 

225 max 

ma 

Maximum-Signal Plate Input". 


360 max 

450 max 

watts 

Maximum-Signal DC Grid-No.2 Input". 


22 max 

22 max 

watts 

Plate Dissipation". 


100 max 

125 max 

watts 

Typical Operation (Values are for 2 tubes): 






DC Plate Voltage. 

1500 

2000 

2250 

2500 

volts 

DC Grid-No.3 Voltage*. 

0 

0 

0 

0 . 

volts 

DC Grid-No.2 VoltageJ. 

750 

750 

750 

750 

volts 

DC Grid-No.l Voltagef. 

-85 

-90 

-95 

-95 

volts 

Peak AF Grid-No. 1-to-Grid-No.l Voltage. 

160 

160 

170 

180 

volts 

Zero-Signal DC Plate Current. 

50 

50 

50 

50 


Maximum-Signal DC Plate Current. 

305 

265 

255 

290 

ma 

Zero-Signal DC Grid-No.2 Current. 

2 

2 

2 

2 


Maximum-Signal DC Grid-No.2 Current. 

45 

43 

53 

54 

ma 

Effective Load Resistance (Plate to plate). . . 

9300 

16000 

20000 

19000 

ohms 

Maximum-Signal Driving Power (Approx.) .... 

0 

0 

0 

0 

watts 

Maximum ; Signal Power Output (Approx.).... 

260 

335 

380 

490 

watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No.1-Circuit Resistance.1. 30000 max ohms 

■ Averaged over any audio-frequency cycle of sine-wave form. 

A Grid No.3 should be connected to the mid-tap on the filament-transformer secondary winding or to 
the negative end of a filament operated on dc. 

J Preferably obtained from a separate source or from the plate-voltage supply with a voltage divider, 
t For ac filament supply. 


133 


























RCA Transmitting Tubes 


PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: 

DC Plate Voltage. ... 
DC Grid-No.2 Voltage. 
DC Grid-No.1 Voltage. 
DC Plate Current. ... 
DC Grid-No.1 Current 

Plate Input. 

Grid-No.2 Input. 

Plate Dissipation. 


Typical Operation: 

DC Plate Voltage. 

DC Grid-No.3 Voltage*. 

DC Grid-No.2 Voltage 4 . 

From series resistor of. 

DC Grid-No.1 Voltage 6. 

From grid-No.l resistor of. 

Peak RF Grid-No.l Voltage. 

DC Plate Current. 

DC Grid-No.2 Current. 

DC Grid-No.l Current (Approx.). 

Driving Power (Approx.). 

Power Output (Approx.). 

Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No.l-Circuit Resistance. 


CCS 

ICAS 


. 1600 max 

2000 max 

volts 

. 400 max 

400 max 

volts 

-300 max 

—300 max 

volts 

. 150 max 

200 max 

mi 

. 25 max 

30 max 

mi 

. 240 max 

400 max 

watts 

. 15 max 

20 max 

watts 

. 67 max 

100 max 

watts 


1250 

1600 

2000 

volts 

0 

0 

0 

volts 

300 

300 

350 

volts 

27000 

43000 

41000 

ohms 

-160 

-160 

-175 

volts 

12500 

13500 

11000 

ohms 

250 

250 • 

300 

volts 

150 

150 

200 - 

mu 

35 

30 

40 

ma 

13 

12 

16 

ma 

2.9 

2.7 

4.3 

watts 

140 

180 

300 

wntts 


30000 max ohms 


* Grid No.3 should be connected to the mid-tap on the filament-transformer secondary winding or to 
the negative end of a filament operated on dc. 

4 Obtained preferably from separate source modulated along with the plate supply, or from the modu¬ 
lated plate supply through series resistor of value shown for each operating condition. 

6 Obtained from a grid-No.l resistor of value shown or from a combination of grid-No.l resistor with 
either fixed supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: 

DC Plate Voltage . 


CCS 

2000 max 

ICAS 

2250 max 

volts 

DC Grid-No.2 Voltage. 


400 max 

400 max 

volts 

DC Grid-No.1 Voltage. 


-300 max 

-300 max 

volts 

DC Plate Current. 


180 max 

225 max 

ma 

DC Grid-No.1 Current. 


25 max 

30 max 

ma 

Plate Input. 


360 max 

500 max 

watts 

Grid-No.2 Input. 


22 max 

22 max 

watts 

Plate Dissipation. 


100 max 

125 max 

watts 

Typical Operation: 

DC Plate Voltage. 

1250 

1500 2000 

2250 

volts 

DC Grid-No.3 Voltage*. 

0 

0 0 

0 

volts 

DC Grid-No.2 Voltage 4. 

300 

300 400 

400 

volts 

From series resistor of. 

27000 

40000 36000 

46000 

ohms 

DC Grid-No.l Voltagef*. 

-75 

-90 -120 

-155 

volts 

From grid-No.l resistor of. 

6000 

7500 12000 

10000 

ohms * 

From cathode resistor of. 

330 

400 520 

565 

ohms 

Peak RF Grid-No.l Voltage. 

160 

175 205 

275 

volts 

DC Plate Current. 

180 

180 180 

220 

ma 

DC Grid-No.2 Current. 

35 

30 45 

40 

ma 

DC Grid-No.l Current (Approx.). 

12 

12 10 

15 

ma 

Driving Power (Approx.). 

1.7 

1.9 1.9 

4.0 

watts 

Power Output (Approx.). 

170 

210 275 

375 

watts 

Maximum Circuit Values: 

Grid-Ng.l-Circuit Resistance. 



30000 max 

ohms 


* Grid No.3 should be connected to the mid-tap on the filament-transformer secondary winding or to 
the negative end of a filament operated on dc. 

4 Obtained from separate source, from plate-voltage supply with a voltage divider, or through series 
resistor of value shown for each operating condition. Grid-No. 2 voltage must not exceed 800 volts under 
key-up conditions, 
t For ac filament supply. 

® Obtained from a grid-No.l resistor, from cathode resistor, or from a combination of grid-No.l resistor 
with either fixed supply or cathode resistor. If preceding stage is keyed, bias must be obtained partially 
from a fixed supply to limit the plate current and plate dissipation to a safe value. 
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i Technical Data 



PLATE VOLTS *2CM-4**7Ta 


AVERAGE CHARACTERISTICS 



OPERATING CONSIDERATIONS 

The 813 requires Giant seven-contact socket and may be operated in vertical 
position with base up or down, or in horizontal position with pins 2 and 6 in vertical 
plane. Outline 49, Outlines Section. 

For operation at 45 Me, plate voltage and plate input should be reduced to 87 
per cent of maximum ratings; at 60 Me, to 75 per cent; at 120 Me, to 50 per cent. 
Plate shows no color when tube is operated at maximum CCS or ICAS ratings. 

BEAM POWER TUBE 

Thoriated-tungsten-filament type 
used as rf power amplifier and oscilla- Q1 A 

tor. May be used with full input up to O 14 

30 Me. For operation at 50 Me, plate 
voltage and plate input should be re- 
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duced to 80 per cent; at 75 Me, to 64 per cent. Class C Telegraphy maximum plate 
dissipation, CCS 50 watts, ICAS 65 watts. Requires Small five-contact socket and 
may be operated in vertical position with base down, or in horizontal position with 
pins 2 and 4 in vertical plane. Outline 51, Outlines Section. Plate shows no color 
when tube is operated at maximum CCS ratings, and shows a barely perceptible 
red color at maximum ICAS ratings. 


Filament Voltage (ac/dc). 


10 

volts 

Filament Current. 


3.25 

amperes 

Transconductance (For plate current of 39 railliampere3) 
Direct Interelectrode Capacitances: 


3300 

/imhos 

Grid No.l to plate. 


0.15 max 


Grid No.l to filament, grid No.3, and grid No.2. 


13.5 

nni 

Plate to filament, grid No.3, and grid No.2. 


13.5 


RF POWER AMPLIFIER AND OSCILLATOR- 

-Class C Teleg 

raphy 


and 



RF POWER AMPLIFIER—Class C FM Telephony 



Maximum Ratings: 

CCS 

ICAS 


DC Plate Voltage. 

1250 wax 

1500 max 

volts 

DC Grid-No.2 Voltage. 

400 max 

400 max 

volts 

DC Grid-No. 1 Voltage. 

-300 max 

-300 max 

volts 

DC Plate Current. 

150 max 

150 max 

ma 

DC Grid-No.1 Current. 

15 max 

15 max 

ma 

Plate Input. 

180 max 

225 max 

watts 

Grid-No.2 Input. 

10 max 

10 wax 

watts 

Plate Dissipation. 

50 max 

65 max 

watts 



c 2^7\ 

/T\ H M 

TWIN BEAM POWER 

TUBE 

p B2^Sr-~ 

QnPBi 


815 


Heater-cathode type used as af 
power amplifier and modulator and as 
rf power amplifier and oscillator. May 
be used with full input up to 125 Me. 
For operation at 175 Me, plate voltage 


'tea 


and plate input should be reduced to 80 per cent of maximum ratings; at 200 Me, 
to 70 per cent. Class C Telegraphy maximum plate dissipation (per tube), CCS 20 
watts, ICAS 25 watts. Requires Octal socket and may be operated in any position. 
Outline 24, Outlines Section. Plates show no color when tube is operated at maxi¬ 
mum CCS or ICAS ratings. 


Heater Arrangement 

Series 

Parallel 


Heater Voltage (ac/dc). 

. 12.6 

6.3 

volts 

Heater Current. 

Transconductance (Each unit, for plate current 

. 0.8 

1.6 

amperes 

of 25 milliamperes.) . 

Mu-Factor, Grid No.2 to Grid No.l., (Each unit).. 
Direct Interelectrode Capacitances (Each unit): 

. 4000 

. 6.5 


*imhos 

Grid No.l to plate. 

Grid No.l to cathode, grid No.3, internal shield, 


nut 

grid No.2, and heater mid-tap. 

Plate to cathode, grid No.3, internal shield, 

. 14 


nut 

grid No.2, and heater mid-tap. 

. 8.5 


nnt 

PUSH-PULL AF POWER AMPLIFIER AND MODULATOR—< 

Values are on a per-tube basis 

□ass AB2 


Maximum Ratings: 

CCS 

ICAS 


DC Plate Voltage. 

. 400 max 

500 max 

volts 

DC Grid-No.2 Voltage. 


225 max 

volts 

Maximum-Signal DC Plate Current". 


150 max 

ma 

Maximum-Signal Plate Input". 


75 wax 

watts 

Maximum-Signal Grid-No.2 Input". 


4.5 wax 

watts 

Plate Dissipation". 

Peak Heater-Cathode Voltage: 

. 20 max 

25 wax 

watts 

Heater negative with respect to cathode. 


100 wax 

volts 

Heater positive with respect to cathode. 100 max 

■ Averaged over any audio-frequency cycle of sine-wave form. 

100 wax 

volts 
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Technical Data 


PLATE-MODULATED PUSH-PULL RF POWER 

AMPLIFIER — Class C Telephony 


Maximum Ratings: 

CCS 

ICAS 


DC Plate Voltage. 

325 max 

400 max 

volts 

DC Grid-No.2 Voltage. 

225 max 

225 max 

volts 

DC Grid-No.1 Voltage. 

-175 max 

-175 max 

volts 

DC Plate Current. 

125 max 

150 max 

mu 

DC Grid-No.1 Current. 

7 max 

7 max 

ma 

Plate Input. 

40 max 

60 max 

watts 

Grid-No.2 Input. 

4 max 

4 max 

watts 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

13.5 max 

20 max 

watts 

Heater negative with respect to cathode. 

100 max 

100 max 

volts 

Heater positive with respect to cathode. 

100 max 

100 max 

volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance. 


15000 max 

ohms 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 

PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: 

CCS 

ICAS 


DC Plate Voltage. 


500 max 

volts 

DC Grii>-No.2 Voltage. 


225 max 

VOltB 

DC Grid-No.1 Voltage. 


-175 max 

volts 

DC Plate Current. 


150 


DC Grid-No.1 Current. 


7 max 

ma 

Plate Input. 

. 60 mar 

75 max 

watts 

Grid-No.2 Input. 


4.5 max 

watts 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 


25 max 

watts 

Heater negative with respect to cathode. 

. 100 max 

100 mux 

volts 

Heater positive with respect to cathode. 


100 max 

volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance. 


15000 max 

ohms 


HALF-WAVE 

MERCURY-VAPOR RECTIFIER 

Coated-filament type used in 
power supply of transmitting and in- Ol JL 

dustrial equipment. Maximum peak O IO 

inverse anode volts, 7500; maximum 
average anode milliamperes, 125. Re¬ 
quires Small four-contact socket and may be operated in vertical position only, base 
down. Outline 27, Outlines Section. 



Filament Volt ace (ac) °. 2.5 

Filament Cukisent. 2.0 

Tube Voltage Drop (Approx.). 15 


0 Filament voltage must be applied at least 10 seconds before the application of anode 


volts 

amperes 

volts 

voltage. 


HALF-WAVE RECTIFIER 


Maximum Ratings (For poivcr-mipply frequency of 60 c.ps): 

Peak Inverse Anode Voltage. 



Anode Current: 

Peak. 



Average 4 . 



Fault, for duration of 0.1 second maximum. 



Condensed-Mercury-Tempekature Range. 

. 20 to 60 

°C 


• Averaged over any interval of 30 seconds maximum. 
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t 


Operating Values: 

Circuit 


Max. Trans. 

Approx. DC 

Max. DC 

Max. DC 

(For circuit figures, refer to 


Sec. Volts 

Output Volts 

Output 

Output KW 

Rectifier Considerations 


(RMS) 

To Filter 

Amperes 

To Filter 

Section) 

Fig. 

E 

E av 

lav 

Pdc 

Half-Wave Single-Phase... 

57 

In-Phase 

5300 

Operation 

2400 

0.125 

0.3 

Full-Wave Single-Phase. . . 

58 

2600 

2400 

0.250 

0.6 

Series Single-Phase. 

59 

5300 

4800 

0.250 

1.2 

Half-Wave Three-Phase... 

60 

3000 

3600 

0.750 

2.7 

Parallel Three-Phase. 

61 

Quadrature Operation 

3000 3600 

1.5 

5.4 

Series Three-Phase. 

62 

3000 

7200 

0.75 

5.4 

Half-Wave Four-Phase. . . . 

63 

2600 

3500 

0.45* 0.5 a 

1.55* 1.75° 

Half-Wave Six-Phase. 

64 

2600 

3600 

0.47* 0.5° 

1.70* 1.80° 

* Resistive load. D Inductive load. 





826 


POWER TRIODE 

Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 250 Me and with reduced 
input up to 300 Me. Requires Septar seven- 
contact socket and may be operated in vertical 
position only, base up or down. Outline 16, 

Outlines Section. Filament volts (ac/dc), 7.5; 
amperes, 4. Direct interelectrode capacitances: 
grid to plate, 3 nut] grid to filament, 3 mmL plate 
to filament, 1.1 nut- Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR, Class 
C Telegraphy with forced-air cooling: dc plate volts, 1000 max; dc grid volts, -600 max; dc plate milli- 
amperes, 125 max ; dc grid milliamperes, 40 max; plate input, 125 max watts; plate dissipation, 60 max 
watts. Plate shows an orange-red color when tube is operated at maximum CCS ratings. The 826 is a 
DISCONTINUED type listed for reference only. 



827R 


BEAM POWER TUBE 

Forced-air-cooled type having 
thoriated-tungsten filament and in¬ 
tegral radiator used as rf power am¬ 
plifier and oscillator at frequencies up 
to 110 Me. Class C Telegraphy maxi¬ 
mum CCS plate dissipation, 800 watts. 
May be operated in vertical position only with grid-No.l and 
up. Outline 93, Outlines Section. 





filament terminals 


Filament Voltage (ac/dc). 

Filament Current. 

Filament Starting Current. 

Mu-Factor, Grid No.2 to Grid No.l*. 

Direct Interelectrode Capacitances (With external shielding): 

Grid No.l to plate. 

Grid No.l to filament and grid No.2. 

Plate to filament and grid No.2. 

Radiator Temperature (Measured on core at end away from incoming air) 

Bulb Temperature, At hottest point. 

Seal Temperature (Filament and grid No.l). 

* Plate volts, 2000; grid-No.2 volts, 1100; plate milliamperes, 360. 


7.5 

volts 

25 

amperes 

50 max 
16 

amperes 

0.19 max 

nut 

18.5 

nut ~ 

11 

nut 

150 max 

°C 

150 max 

°c 

175 max 

°c 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: 


DC Plate Voltage 
DC Grid-No.2 Voltage 
DC Grid-No.1 Voltage 
DC Plate Current 
DC Grid-No.1 Current 

Plate Input. 

Grid-No.2 Input. 

Plate Dissipation. 


3500 max 

volts 

1000 max 

volts 

-500 max 

volts 

500 max 

ma 

150 max 

ma 

1500 max 

watts 

150 max 

watts 

800 max 

watts 
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Technical Data 


BEAM POWER TUBE . 

Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator at frequencies up 
to 75 Me. Filament volts (ac/dc), 10; amperes, QQQ 

3.25. Direct interelectrode capacitances: grid OXO 

No.l to plate, 0.07 max util; grid No.l to fila¬ 
ment, grid No.3, and grid No.2,12 ptf; plate to 
filament, grid No.3, and grid No.2,14 pul. Maxi¬ 
mum CCS ratings as RF POWER AMPLI¬ 
FIER AND OSCILLATOR: dc plate volts, 1250 max; dc grid-No.3 volts, 100 max; dc grid-No.2 volts, 
400 max; dc grid-No.l volts, -300 max; dc plate ma., 160 max; dc grid-No.l ma., 15 max; plate input, 
200 max watts; grid-No.3 input, 5 max watts; grid-No.2 input, 16 max watts; plate dissipation, 70 max 
watts. Requires Small five-contact socket and may be operated in vertical position with base down, or 
in horizontal position with pins 2 and 4 in vertical plane. Outline 51, Outlines Section. Plate shows no 
color when tube is operated at maximum CCS ratings, and shows a barely perceptible red color at maxi¬ 
mum ICAS ratings. The 828 is a DISCONTINUED type listed for reference only. 



C 3 .K 



829B 


TWIN BEAM POWER TUBE 

Heater-cathode type having mid- 
tapped heater used as af power ampli¬ 
fier and modulator and as rf power 
amplifier and oscillator. May be used 
with full input up to 200 Me. For oper¬ 
ation at 250 Me, plate voltage and plate input should be reduced to 89 per cent of 
maximum ratings. Class C Telegraphy maximum plate dissipation (per tube) with 
natural cooling, CCS 30 watts, ICAS 40 watts; with forced-air cooling, CCS 40 
watts, ICAS 45 watts. Requires Septar seven-contact socket and may be operated 
in vertical position with base up or down, or in horizontal position with pins 2 and 6 
in horizontal plane. Outline 22, Outlines Section. Plates show no color when tube 
is operated at maximum CCS or ICAS ratings. 


Heater Arrangement Series Parallel 

Heater Voltage (ac/dc) . / 12.6 6.8 

Heater Current . 1.125 2.26 

Transconductance (Each unit)*. 8500 

Mu-Factor, Grid No.2 to Grid No.l (Each unit)**. 9 

Direct Interelectrode Capacitances (Each unit):" 

Grid No.l to plate. 0.12 max 

Grid No.l to cathode, grid No.3, grid No.2, and heater mid-tap.... 14.5 

Plate to cathode, grid No.3, grid No.2, and heater mid-tap. 7 


* Plate volts, 250; grid-No.2 volts, 175; plate milliamperes, 60. 
** Plate and grid-No.2 volt3, 225; plate milliamperes, 60. 

■ With external shield up to flange seal. 


volts 

amperes 

/*mhos 


Util 


PUSH-PULL AF POWER AMPLIFIER AND MODULATOR—Clos* ABl 

Values are on a per-tube basis 


Maximum CCS Rating*: Natural Cooling 

DC Plate Voltage. 750 max volts 

DC Grid-No.2 Voltage. 225 max volts 

Maximum-Signal DC Plate Current". 250 max ma 

Maximum-Signal Plate Input". 100 max watts 

Maximum-Signal Grid-No.2 Input". 7 max watts 

Plate Dissipation". 30 max watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode . 100 max volts 

Heater positive with respect to cathode. 100 max volts 

Bulb Temperature. 236 max °C 

Typical Operation: 

DC Plate Voltage. 600 volts 

DC Grid-No.2 Voltage i . 200 volts 

DC Grid-No.l Voltage. -is volts 

Peak AF Grid-No.l-to-Grid-No.l Voltage. 36 votta 
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Zero-Signal DC Plate Current... 

Maximum-Signal DC Plate Current. 

Zero-Signal DC Grid-No.2 Current. 

Maximum-Signal DC Grid-No.2 Current. 
Effective Load Resistance (Plate to plate) 

Maximum-Signal Driving Power. 

Maximum-Signal Power Output. 


40 

ma 

110 

ma 

4 

ma 

26 

ma 

13750 

ohms 

0 

watts 

44 

watts 


Maximum Circuit Values: 

Grid-No.l-Circuit Resistance: 

For fixed-bias operation.'. 0-1 max megohm 

For cathode-bias operation. Not recommended 

■ Averaged over any audio-frequency cycle of sine-wave form. 

i Obtained preferably from a separate source, or from the plate-voltage supply with a voltage divider. 


PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 



Natural Cooling 

Forced-Air Cooling 


Maximum Ratings: 

CCS 

ICAS 

CCS 

ICAS 


DC Plate Voltage . 

600 max 

600 max 

600 max 

600 max 

volts 

DC Gbid-No.2 Voltage. 

225 max 

225 max 

225 max 

250 max 

volts 

DC Grid-No.1 Voltage. 

-175 max 

-175 max 

-175 max 

-175 max 

volts 

DC Plate Current. 

212 max 

212 max 

212 max 

240 max 

ma 

DC Grid-No.1 Current. 

15 max 

15 max 

15 max 

20 max 

ma 

Plate Input. 

67.5 max 

90 max 

90 max 

120 max 

watts 

Grid-No.2 Input. 

7 max 

7 max 

7 max 

8 max A 

watts 

Plate Dissipation. 

21 max 

28 max 

28 max 

40 max 

watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to 

cathode. 

100 max 

100 Hina: 

100 maa: 

100 max 

volts 

Heater positive with respect to 

cathode. 

100 max 

100 max 

100 max 

100 max 

volts 

Bulb Temperature. 

235 max 

235 maa: 

235 max 

235 max 

°c 

Typical Operation: 

DC Plate Voltage. 

600 

425 600 

425 600 

600 

volts 

DC Grid-No.2 Voltage# . 

190 

200 200 

200 200 

200 

volts 

From series resistor of. 

32000 

11000 25000 

11000 25000 

20000 

ohms 

DC Grid-No. 1 Voltage6 . 

-60 

-60 -60 

-60 -60 

-70 

volts 

From grid-No.l resistor of .... 

15000 

4300 8600 

4300 8600 

5400 

ohms 


AVERAGE PLATE CHARACTERISTICS 

EACH UNIT 
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Technical Data 


DC Grid-No.l Current (Approx.).. 

4 14 7 

14 

7 

13 

ma 

Driving Power (Approx.). 

0.3 1 0.5 

1 

0.5 

1.1 

watts 

Power Output (Approx.). 

50 63 70 

63 

70 

90 

watt3 

Maximum Circuit Values (CCS or 
Grid-No.l-Circuit Resistance. 

ICAS conditions): 


15000 max 

ohm3 


A In ICAS applications, at frequencies less than 20 Me, where the duty factor does not exceed 0.2, 
maximum "on” period does not exceed 30 seconds, and average modulation factor does not exceed 
0.25, maximum grid-No.2 input of 12 watts is permitted. 

i Obtained preferably from separate source modulated along with the plate supply, or from the modu¬ 
lated plate supply through series resistor of value shown. 

6 Obtained from grid-No.l resistor of value shown or from a combination of grid-No.l resistor with 
either fixed supply or cathode resistor. 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 

Values are on a per-tube basis 

Natural Cooling Forced-Air Cooling 


Maximum Ratings: 

CCS 

ICAS 

CCS 

ICAS 


DC Plate Voltage. 

750 max 

750 max 

760 max 

750 max 

volts 

DC Grid-No.2 Voltage. 

225 max 

225 max 

225 max 

250 max 

volts 

DC Grid-No.1 Voltage. 

-175 max 

-175 max 

-175 max 

-175 max 

volts 

DC Plate Current. 

240 max 

240 max 

240 max 

240 max 

ma 

DC Grid-No.1 Current. 

15 max 

15 max 

15 max 

20 max 

ma 

Plate Input. 

90 max 

120 max 

120 max 

150 max 

watts 

Grid-No.2 Input. 

7 max 

7 max 

7 max 

8 max 

watts 

Plate Dissipation. 

30 max 

40 max 

40 max 

45 max 

watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to 

cathode. 

100 max 

100 max 

100 max 

100 max 

volts 

Heater positive with respect to 

cathode . 

100 max 

100 max 

100 max 

100 max 

volts 

Bulb Temperature. 

265 max 

265 max 

235 max 

235 max 

°C 


TYPICAL CHARACTERISTICS 

._EACH UNIT 
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92CS-6II4T4 


TYPICAL CHARACTERISTICS 


EACH UNIT 



Typical Operation: 

DC Plate Voltage. 

750 

500 

760 

600 

750 

750 

volts 

DC Grid-No.2 Voltage®. 

190 

200 

200 

200 

200 

200 

volts 

From series resistor of. 

.. 40000 

13000 32000 

13000 32000 

27500 

ohms 
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DC Grid-No.l Voltage*. 

From grid-No.l resistor of.... 

From cathode resistor of. 

Peak RF Grid-No.l-to-Grid-No.l 

Voltage. 

DC Plate Current. 

DC Grid-No.2 Current. 

DC Grid-No.l Current (Approx.) 

Driving Power (Approx.). 

Power Output (Approx.). 

Maximum Circuit Values (CCS or 

Grid-No.l-Gircuit Resistance. 


A Transmitting Tabes — 




-50 

-45 

-50 

-45 

-50 

-50 

volts 

12500 

3000 

7200 

3000 

7200 

4200 

ohms 

360 

170 

270 

170 

270 

200 

ohms 

116 

128 

124 

128 

124 

134 

volts 

120 

230 

160 

230 

160 

200 

mu 

14 

23 

■ 17 

23 

17 

20 

ma 

4 

15 

7 

15 

7 

12 

ma 

0.3 

0.9 

0.4 

0.9 

0.4 

0.8 

watt 

70 

83 

90 

83 

90 

115 

watts 

!AS conditions): 










15000 max 

ohms 


® Obtained preferably from separate source, from plate-voltage supply with a voltage divider, or 
through series resistor of value shown. The grid-No.2 voltage must not exceed 600 volts under key-up 
conditions. 

* Obtained from fixed supply, by grid-No.l resistor, by cathode resistor, or by combination methods. 


830B 


POWER TRIODE 

Thoriated-tungstenrfilament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 15 Me and with reduced 
input up to 60 Me. Requires Small four-contact 
socket and may be operated in vertical position 
with base down, or in horizontal position with 
pins 1 and 4 in vertical plane. Outline 46, Out¬ 
lines Section. Plate shows no color when tube is 
operated at maximum CCS ratings. The 830B 
is used principally for renewal purposes. 



Filament Voltage (ac/dc). 

Filament Current. 

Amplification Factor. 

Direct Interelectrode Capacitances: 

Grid to plate. 

Grid to filament. 

Plate to filament. 


10 

volts 

2 

am pores 

25 


11 

nut 

6 

nut 

1.8 

nnt 


Maximum CCS Ratings: 
DC Plate Voltage . .. 

DC Grid Voltage. 

DC Plate Current. .. 
DC Grid Current 

Plate Input. 

Plate Dissipation .... 


Class B 

Class C 


Modulator 

Telegraphy 


1000 max 

1000 max 

volts 

— 

-300 max 

volts 

150 max 

150 max 

ma 

— 

30 max 

ma 

150*" wa.t 

150 max 

watts 

60 max 

60 max 

watts 


• For maximum-signal conditions. 

■ Averaged over any audio-frequency cycle of sine-wave form. 


G3.K 


TWIN BEAM POWER TUBE 



a Heater-cathode type having mid- 

O JxA tapped heater used as rf power ampli¬ 
fier and oscillator. May be used with 
full input up to 200 Me. For operation 
at 250 Me, plate voltage and plate 
input should be reduced to 89 per cent of maximum ratings. Class C Telegraphy 
maximum plate dissipation (per tube), CCS 15 watts, ICAS 20 watts. Requires 
Septar seven-contact socket and may be operated in any position. Outline 12, 
Outlines Section. Plates show no color when tube is operated at maximum CCS or 
ICAS ratings. 


volts 


Heater Arrangement 
Heater Voltage (ac/dc) 
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Series 

12.6 


Parallel 

6.3 

























=; Technical Data -r .—- 


Heater Current . 0.8 1.6 amperes 

Transconductance (Each unit)*. 3500 j/mhos 

Mu-Factor, Grid No.2 to Grid No.l (Each unit)**. 6.5 

Direct Intbrei.ectrode Capacitances (Each unit):- 

Grid No.l to plate. 0.07 max 

Grid No.l to cathode, grid No.3, grid No.2, and heater 

mid-tap. 8.0 p/if 

Plate to cathode, grid No.3, grid No.2, and heater mid¬ 
tap. 3.8 nfil 

Grid No. 2 to cathode (including internal Grid-No. 2 by¬ 
pass capacitor). 65 upf 

* Plate volts, 250; grid-No.2 volts, 135; plate milliamperes, 30. 

** Plate and grid-No.2 volts, 250; plate milliamperes, 30. 

0 With external shield in plane of seal flange. 


PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: 

CCS 

ICAS 


DC Plate Voltage . 

... 600 max 

600 max 

volts 

DC Grid-No.2 Voltage . 

250 max 

250 max 

volts 

DC Grid-No.1 Voltage . 

... -175 max 

-175 max 

volts 

DC Plate Current. 

.... 75 max 

95 max 

ma 

DC Grid-No.1 Current. 

... 6 max 

6 max 

ma 

Plate Input. 

... 22 max 

36 max 

watts 

Grid-No.2 Input.!. 

3.4 max 

5 max 

watts 

Plate Dissipation . 

... 10 max 

15 max 

watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 

... 100 ?nax 

100 max 

volts 

Heater positive with respect to cathode. 

... 100 max 

100 max 

volts 

Bulb Temperature . 

... 200 max 

200 max 

°C 

Typical Operation: 

DC Plate Voltage. 

425 600 

600 

volts 

DC Grid-No.2 Voltage t . 

200 200 

200 

volts 

From series resistor of. 

. 14000 25000 

20000 

ohms 

DC Grid-No.l Voltage6. 

-60 -65 

-70 

volts 

From grid-No.l resistor of. 

. 25000 25000 

23000 

ohms 

Peak RF Grid-No.l-to-Grid-No.l Voltage. 

140 . 150 

160 

volts 

DC Plate Current. 

62 36 

60 

ma 

DC Grid-No.2 Current. 

16 16 

20 

ma 

DC Grid-No.l Current (Approx.). 

2.4 2.6 

3 

ma 

Driving Power (Approx.). 

0.15 0.18 

0.21 

watt 

Power Output (Approx.). 

16 17 

26 

watts 

Maximum Circuit Values (CCS or ICAS conditions): 
Grid-No. 1-Circuit Resistance. 


25000 max 

ohms 


t Obtained preferably from separate source modulated along with the plate supply or from the modu¬ 
lated plate supply through series resistor of value shown. 

6 Obtained from grid-No.l resistor of value shown or from a combination of grid-No.l resistor with 
either fixed supply or cathode resistor. 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and T 

PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Grid-No.1 Voltage. 

DC Plate Current. 

DC Grid-No.1 Current. 

Plate Input. 

Grid-No.2 Input. 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode 
Heater positive with respect to cathode. 
Bulb Temperature. 

Typical Operation: 

DC Plate Voltage. 


CCS 

ICAS 


750 max 

750 max 

volts 

250 max 

250 max 

volts 

-175 max 

-175 max 

volts 

90 max 

115 max 

ma 

6 max 

6 max 

ma 

36 max 

50 max 

watts 

5 max 

5 max 

watts 

15. max 

20 max 

watts 

100 max 

100 max 

volts 

100 max 

100 max 

volts 

200 max 

200 max 

•c 

10 750 

750 

volts 
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- RCA Transmitting Tubes 


DC Grid-No.2 Voltage* .. 

From aeries resistor of. 

DC Grid-No.l Voltage*. 

From grid-No.l resistor of. 

From cathode resistor of. 

Peak RF Grid-No. 1-to-Grid-No.l Voltage. 

DC Plate Current.. 

DC Grid-No.2 Current. 

DC Grid-No.l Current (Approx.). 

Driving Power (Approx.). 

Power Output (Approx.). 

Maximum Circuit Value* (CCS or ICAS condition*): 

Grid-No. 1-Circuit Resistance. 


200 

200 

200 

volts 

21000 

37000 

25000 

ohms 

-65 

-65 

-50 

volts 

25000 

23000 

12500 

ohms 

730 

1000 

550 

ohms 

150 

150 

130 

volts 

72 

48 

65 

ma 

14 

15 

22 

ma 

2.6 

2.8 

4.0 

ma 

0.18 

0.19 

0.24 

watt 

26 

26 

35 

watts 



25000 max 

ohms 


* Obtained from separate source, from plate-voltage supply with a voltage divider, or from series 
resistor of value shown. The grid-No.2 voltage must not exceed 600 volts under key-up conditions. 

* Obtained from fixed supply, by grid-No.l resistor, by cathode resistor, or by combination methods. 


TYPICAL CHARACTERISTICS 

EACH UNIT_ 
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AVERAGE CHARACTERISTICS 
EACH UNIT 



144 

















Technical Data 


833A 


POWER TRIODE 

Thoriated-tungsten-filament type 
used as af power amplifier and modu¬ 
lator and as rf power amplifier and os¬ 
cillator. May be used with full input 
up to 30 Me with natural cooling (20 

Me with forced-air cooling), and with reduced input up to 75 Me. Class C Teleg¬ 
raphy maximum plate dissipation with natural cooling, CCS 300 watts, ICAS 350 
watts; with forced-air cooling, CCS 400 watts, ICAS 450 watts. 



Filament Voltage (ac/dc). 

Filament Current. 

Amplification Factor*. 

Direct Interelectrode Capacitances: 

Grid to plate. 

Grid to filament. 

Plate to filament. 

* Grid volts, -10; plate milliamperes, 200. 


10 

volt* 

10 

amperes 

35 


6.3 

ttfil 

12.3 

tinl 

8.5 

MM* 


AF POWER AMPLIFIER AND MODULATOR—Clem B 



Natural Cooling 

Forced-Air 

Cooling 


Maximum Ratings: 

CCS 

ICAS 

CCS 

ICAS 


DC Plate Voltage . 

Maximum-Signal DC Plate Cur- 

3000 max 

3300 max 

4000 max 

4000 max 

volts 

rent*. 

500 max 

500 max 

500 max 

500 max 

ma 

Maximum-Signal Plate Input* . 

1125 max 

1300 max 

1600 max 

1800 max 

watts 

Plate Dissipation* . 300 max 

Typical Operation (Values are for two tubes): 

350 max 

400 max 

450 max 

watts 

DC Plate Voltage. 

3000 

3300 

4000 

4000 

volts 

DC Grid Voltagef. 

-70 

-80 

-100 

-100 

volts 

Peak AF Grid-to-Grid Voltage.. . 

400 

440 

480 

510 

volts 

Zero-Signal DC Plate Current.... 
Maximum-Signal DC Plate Cur- 

100 

100 

100 

100 

ma 

rent. 

Effective Load Resistance (Plate 

750 

780 

800 

900 

ma 

to plate). 

Maximum-Signal Driving Power 

9500 

10500 

12000 

11000 

ohms 

(Approx.). 

Maximum-Signal Power Output 

20 

30 

29 

38 

watts 

(Approx.). 

1650 

1900 

2400 

2700 

watts 


■ Averaged over any audio-frequency cycle of sine-wave form, 
t For ac filament supply. 
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-7,-t — RCA Transmitting Tubes -- — 

PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 

Natural Cooling Forced-Air Cooling 


Maximum Rating*: 

CCS 

ICAS 

CCS 

ICAS 


DC Plate Voltage. 

2500 max 

3000 max 

3000 viux 

4000 max 

volts 

DC Grid Voltage. 

-500 max 

-500 max 

-500 max 

-500 max 

volts 

DC Plate Current. 

400 max 

400 max 

450 max 

450 max 

ma 

DC Grid Current. 

100 max 

100 max 

100 max 

100 max 

ma 

Plate Input. 

835 max 

1000 max 

1250 max 

1800 max 

watts 

Plate Dissipation. 

200 max 

250 max 

270 max 

350 max 

watts 

Typical Operation: 

DC Plate Voltage. 

2500 

3000 

3000 

4000 

volts 

DC Grid Voltage 6. 

-300 

-240 

-300 

-325 

volts 

From grid resistor of. 

4000 

3400 

3600 

3600 

ohms 

Peak RF Grid Voltage. 

400 

410 

490 

520 

volts 

DC Plate Current. 

335 

335 

415 

450 

ma 

DC Grid Current (Approx.) .... 

75 

70 

85 

90 

ma 

Driving Power (Approx.). 

30 

26 

37 

42 

watts 

Power Output (Approx.). 

635 

800 

1000 

1500 

watts 


i Obtained from grid resistor of value shown or from a combination of grid resistor with either fixed 
supply or cathode resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 



Natural Cooling 

Forced-Air Cooling 


Maximum Ratings: 

CCS 

ICAS 

CCS 

ICAS 


DC Plate Voltage . 

. 3000 max 

3300 max 

4000 max 

4000 max 

volts 

DC Grid Voltage. 

-500 max 

-500 max 

-500 max 

-500 max 

volts 

DC Plate Current. 

500 max 

500 max 

500 max 

500 max 

ma 

DC Grid Current. 

. 100 max 

100 max 

100 max 

100 max 

ma 

Plate Input. 

1250 max 

1500 max 

1800 max 

2000 max 

watts 

Plate Dissipation. 

. 300 max 

350 max 

400 max 

450 max 

watts 

Typical Operation: 

DC Plate Voltage. 

2250 3000 

3000 

4000 

4000 

volts 

DC Grid Voltage* . 

-125 -200 

-155 

-200 

-225 

volts 

From grid resistor of. 

1500 3600 

2150 

2650 

2400 

ohms 

From cathode resistor of.... 

235 425 

270 

380 

380 

ohms 

Peak RF Grid Voltage. 

300 360 

350 

375 

415 

volts 

DC Plate Current. 

445 415 

500 

450 

500 

ma 

DC Grid Current (Approx.) . . .. 

85 55 

70 

75 

95 

ma 

Driving Power (Approx.). 

23 20 

25 

26 

35 

watts 

Power Output (Approx.). 

780 1000 

1150 

1440 

1600 

watts 


A Obtained from fixed supply, by grid resistor, by cathode resistor, or by combination methods. 


OPERATING CONSIDERATIONS 

Type 833A requires special mounting and may be operated in vertical position 
with filament end up or down, or in horizontal position with all terminals in same 
vertical plane. Outline 58, Outlines Section. 

For operation with natural cooling at 50 Me, plate voltage and plate input 
should be reduced to 90 per cent of maximum ratings; at 75 Me, to 72 per cent. For 
operation with forced-air cooling at 50 Me, plate voltage and plate input should be 
reduced to 83 per cent of maximum ratings; at 75 Me, to 65 per cent. 

With forced-air cooling, an air flow of 40 cubic feet per minute from a 2-inch- 
diameter nozzle directed vertically on the bulb between grid and plate seals is re¬ 
quired to limit the temperature between these seals to 145°C. 

When the 833-A is used in the final amplifier or a preceding stage of a trans¬ 
mitter designed for break-in operation and oscillator keying, a small amount of 
fixed bias must be used to maintain the plate current at a safe value. With a plate 
voltage of 4000 volts, a fixed bias of at least -90 volts, should be used. 

Plate shows an orange-red color when tube is operated at maximum CCS or 
ICAS ratings. 
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Technical Data 


Typical characteristics 



POWER TRIODE 

Thoriated-tungsten-filament type 
used as rf power amplifier and oscil- Q O A 

lator. May be used with full input up 
to 100 Me. For operation at 170 Me, 
plate voltage and plate input should 
be reduced to 80 per cent of maximum ratings; at 350 Me, to 53 per cent. Class C 
Telegraphy maximum CCS plate dissipation, 50 watts. Requires Small four-contact 
socket and may be operated in vertical position only, base up or down. Outline 47, 
Outlines Section. Plate shows an orange-red color when tube is operated at maxi¬ 
mum CCS ratings. 



Filament Voltage (ac/dc). 

Filament Current. 

Amplification Factor. 

Direct Interelectroue Capacitances: 

Grid to plate... 

Grid to tilament. 

Plate to filament. 


7.6 

volta 

3.1 

amperea 

10.6 


2.4 

W»f 

2.2 

nat 

0.6 

nnt 


RF POWER AMPLIFIER AND OSCILLATOR—Cloii C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: 


DC Plate Voltaqe. 1250 max 

DC Grid Voltage. -400 max 

DC Plate Current. 100 max 

DC Grid Current. 20 max 

Plate Input. 126 max 

Plate Dissipation. 50 max 


volts 

volts 

mi 

me 

watt* 

watts 



POWER TRIODE 

Thoriated-tungsten-filament type used ai 
af power amplifier and modulator and aa rf 
power amplifier and oscillator. May be used 
with full input up to 20 Me and with reduced 
input up to 100 Me. Requires Jumbo four- 
contact socket and may be operated in vertical 
position with base down, or in horizontal posi¬ 
tion with pins 1 and 3 in vertical plane. Outline 
52, Outlines Section. Direct interelectrode ca- 


835 
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RCA Transmuting Tubes 


pacitances: grid to plate, 9.25 nni \ grid to filament, 6 p*if; plate to filament, 5 nni . Plate shows a barely 
perceptible red color when tube is operated at maximum CCS ratings. Except for intereleetrode capac¬ 
itances, the 835 is identical with DISCONTINUED type 211. The 835 is a DISCONTINUED type 
listed for reference only. 


836 


HALF-WAVE 
VACUUM RECTIFIER 

Heater-cathode type having two 
cathodes used in power supply of 
transmitting and industrial equip¬ 
ment. Maximum peak inverse plate 
volts, 5000; maximum average plate 
amperes, 0.25. Requires Small four-contact socket and may be operated in any 
position. Outline 44, Outlines Section. The 836 has two separate cathodes, each of 
which is connected to its respective heater terminal. Plate-circuit return should be 
made to the mid-tap of the heater transformer. 



Heater Voltage (ac)° . 2.6 volts 

Heater Current . 6.0 amperes 

HALF-WAVE RECTIFIER 

Maximum Ratings: 

Peak Inverse Plate Voltage. 6000 max volts 

Plate Current: 

Peak. 1 max ampere 

Average. 0.26 max ampere 

Fault, for duration of 0.1 second maximum. 6 max amperes 


* Heater voltage should be applied approximately 40 seconds before the application of plate voltage. 


837 


BEAM POWER TUBE 

Heater-cathode type used as rf 
power amplifier and oscillator. May be 
used with full input up to 20 Me. For 
operation at 40 Me, plate voltage and 
plate input should be reduced to 76 
per cent of maximum ratings; at 60 Me, to 62 per cent. Class C Telegraphy maxi¬ 
mum CCS plate dissipation, 12 watts. Requires Medium seven-contact socket and 
may be operated in any position. Outline 34, Outlines Section, except has no 
bayonet pin. Plate shows no color when tube is operated at maximum CCS ratings. 



Heater Voltage (ac/dc) . 12.6 volts 

Heater Current . 0.7 ampere 

Transconductance (For plate current of 24 milliamperes) . 3400 #imhos 

Direct Interelectrode Capacitances: 

Grid-No.l to plate (With external shielding) . 0.20 max utif 

Grid No.l to cathode, grid No.3, grid No.2, internal shield, and heater. . . 16 nnl 

Plate to cathode, grid No.3, grid No.2, internal shield, and heater . 10 upl 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 

DC Plate Voltage. 500 max volts 

DC Grid-No.3 Voltage. 200 max volts 

DC Grid-No.2 Voltage. 200 max volts 

DC Grid-No.1 Voltage . -200 max volts 

DC"Plate Current. 80 max ma 

DC Grid-No.1 Current. 8 max ma 

Plate Input. 32 max watts 

Grid-No.3 Input. 5 max watts 

Grid-No.2 Input. 8 max watts 

Plate Dissipation.:. 12 max watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 100 max voltB 

Heater positive with respect to cathode. 100 max volts 
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r. ^—~—■ Technical Data —. 


POWER TRIODE 



Thoriated-tungsten-filament type »ued s* 
a{ power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 30 Me and with reduced 
input up to 120 Me. Requires Jumbo four- 
contact socket and may be operated in vertical 
position with base down, or in horizontal posi¬ 
tion with pins 1 and 3 in vertical plane. Outline 
52, Outlines Section. Plate shows no color when 
tube is operated at maximum CCS ratings. The 
838 is used principally for renewal purposes. 


838 


Filament Voltage (ac/dc). 

Filament Current. 

Direct Interelectrode Capacitances: 

Grid to plate. 

Grid to filament. 

Plate to filament. 


10 

VOltl 

3.26 

amperes 

7.8 

nut 

6.0 

nut 

4.0 

nut 


Class B 

Maximum CCS Ratings: Modulator 

DC Plate Voltage . 1260 max 

DC Grid Voltage. . 

DC Plate Current . 176*“ max 

DC Grid Current. . 

Plate Input . 220** max 

Plate Dissipation . 100* max 


• For maximum-signal conditions. 

■ Averaged over any audio-frequency cycle of sine-wave form. 


Class C 
Telegraphy 


1260 muz volts 

-400 max volts 

175 max ms 

70 max mi 

220 muz watts 

100 muz watts 


POWER TRIODE 



Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 6 Me and with reduced 
input up to 30 Me. Requires Small four-contact 
socket and may be operated in vertical position 
with base down, or in horizontal position with 
pins 1 and 4 in vertical plane. Outline 32, Out¬ 
lines Section. Filament volts (ac/dc), 7.6; am- 


841 


peres, 1.25. Direct interelectrode capacitances: grid to plate, 7.5 nut; grid to filament, 4.0 nut; plate to 
filament, 2.6 /z/zf. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate 
volts, 450 max; dc grid volts, -200 max; dc plate ma., 60 max; dc grid ma., 20 max; plate input, 27 max 
watts; plate dissipation, 15 max watts. Plate shows no color when tube is operated at maximum CCS 
ratings. The 841 is a DISCONTINUED type listed for reference only. 


POWER TRIODE 

Thoriated-tungsten-filament type used as 
af power amplifier and modulator. Requires 
Small four-contact socket and may be operated 
in vertical position with base down, or in hori- 842 

zontal position with pins 1 and 4 in vertical 
plane. Outline 32, Outlines Section. Filament 
volts (ac/dc), 7.5; amperes, 1.25. Direct inter¬ 
electrode capacitances: grid to plate, 6.4 nut; 
grid to filament, 3.2 nut; plate to filament, 2.6 
nut. Maximum CCS ratings as CLASS A AF POWER AMPLIFIER AND MODULATOR: dc plate 
volts, 425 max; plate dissipation, 12 max watts. Plate shows no color when tube is operated at maximum 
CCS ratings. The 842 is a DISCONTINUED type listed for reference only. 




POWER TRIODE 

Heater-cathode type used as rf power am¬ 
plifier and oscillator. May be used with full 
input up to 6 Me and with reduced input up to 
30 Me. Requires Small five-contact Bocket 
and may be operated in any position. Outline 
32, Outlines Section. Heater volts (ac/dc), 2.5; 
amperes, 2.5. Direct interelectrode capaci¬ 
tances: grid to plate, 3.9 nut; grid to cathode 
and heater, 4 nut; plate to cathode and heater, 


843 




149 














RCA Transmitting Tabes 


2.5 nut. Maximum CCS ratings as RF POWER AMPLIFIER'AND OSCILLATOR: dc plate volts, 
450 max; dc grid volte, -200 max; dc plate milliamperes, 40 max; dc grid milliamperes, 7.5 max; plate 
input, 18 max watte; plate dissipation, 15 max watte; peak heater-cathode volte, =*» 45 max. Plate shows 
no color when tube is operated at maximum CCS ratings. The 843 is a DISCONTINUED type listed 
for reference only. 


POWER TRIODE 

q ^ j- Thoriated-tungsten-filament type 

used as af power amplifier and modu¬ 
lator. Class ABj maximum CCS plate 
dissipation, 100 watts. Requires Jum¬ 
bo four-contact socket and may be 
operated in vertical position with base down, or in horizontal position with pins 1 
and 3 in vertical plane. Outline 52, Outlines Section. Plate shows no color when 
tube is operated at maximum CCS ratings. 



Filament Voltage (ac/dc). 

Filament Current. 

AMPLIFICATION FACTOR. 

Direct Interelectrode Capacitances: 

Grid to plate. 

Grid to filament.. 

Plate to filament. 

AF POWER AMPLIFIER AND MODULATOR—Cla*i ABi 
Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grid Voltage. . 

DC Plate Current. 

Plate Input. 

Plate Dissipation. 


10 

volts 

3.25 

amperes 

5.3 


12.1 

ant 

5.0 

ant 

5.0 

nni 


1250 max 

volts 

-400 max 

volt* 

120 max 

mi 

150 max 

watts 

100 max 

watts 


POWER TRIODE 

Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 3 Me and with reduced 
849 input up to 30 Me. Tube may be operated in 

vertical position with filament end up, or in 
horizontal position with plate in vertical plane. 

Maximum over-all length, 14J^ inches; maxi¬ 
mum diameter, 4lf* inches. Filament volte 
(ac/dc), 11; amperes, 5. Direct interelectrode capacitances: grid to plate, 34 nuU grid to filament, 17 nut; 
plate to filament, 3 nA- Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: de¬ 
plete volte, 2500 max; dc grid volts, -500 max; dc plate amperes, 0.35 max; dc grid amperes, 0.125 max; 
plate input, 875 max watts; plate dissipation, 400 max watte. Plate shows cherry-red color when tube is 
operated at maximum CCS ratings. The 849 is a DISCONTINUED type listed for reference only. 



POWER TETRODE 

Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator at frequencies 
up to 15 Me. Requires Jumbo four-contact 
socket and may be operated in vertical position 
850 with ba3e up or down » or * n horizontal position 

with pins 1 and 3 in vertical plane. Outline 53. 

Outlines Section. Filament volte (ac/dc), 10; 
amperes, 3.25. Direct interelectrode capaci¬ 
tances: grid No.l to plate (with external shield¬ 
ing). 0.25 max nA; grid No.l to filament and grid No.2, 17 nA: plate to filament and grid No.2, 25 ant. 
Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate volte, 1250 max; 
dc grid-No.2 volte, 400 max; dc grid-No. 1 volte, -400 max; dc plate milliamperes, 175 max dc; grid- 
No. 1 milliamperes, 40 max; plate input, 220 max watte; grid-No.2 input, 10 max watts; plate dissipa¬ 
tion, 100 max watts. Plate shows a barely perceptible red color when tube is operated at maximum CCS 
ratings. The 850 is a DISCONTINUED type listed for reference only. 
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Technical Data 


POWER TRIODE 

Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 3 Me and with reduced in- 851 

put up to 15 Me. Tube may be operated in ver¬ 
tical position with filament end up, or in hori¬ 
zontal position with plate in vertical plane. 

Maximum over-all length, 17-5/8 inches; maxi¬ 
mum diameter, 6-1/8 inches. Filament volts 
(ac/dc), 11.0; amperes, 15.5. Direct interelectrode capacitances: grid to plate, 47 p/if; grid to filament, 
25.5 /ijif; plate to filament, 4.5 nnl. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCIL¬ 
LATOR: dc plate volts, 2500 max; dc grid volts, -500 max; dc plate amperes, 1 max; dc grid amperes, 
0.2 max; plate input, 2500 max watts; plate dissipation, 750 max watts. The 851 is a DISCONTINUED 
type listed for reference only. 




POWER TETRODE 

Thoriated-tungsten-filament type used as 
rf power amplifier and oscillator. May be used 
with full input up to 30 Me. For operation at 
60 Me, plate voltage and plate input should be 
reduced to 75 per cent of maximum ratings; at 
120 Me, to 50 per cent. Requires Small four- 
contact socket and may be operated in vertical 
position only, base down. Outline 57, Outlines 
Section. Plate shows no color when tube is oper¬ 
ated at maximum CCS ratings. The 860 is used 
principally for renewal purposes. 


860 


Filament Voltage (ac/dc) . 10 volts 

Filament Current . 3.26 amperes 

Transconductance (For plate current of 50 milliamperes). 1100 /jmhos 

Amplification Factor. 200 

Direct Interelectrode Capacitances: 

Grid No.l to plate (With external shielding). 0.08 max uul 

Grid No.l to filament and grid No.2. 7.76 util 

Plate to filament and grid No.2.;. 7.6 ppf 


RF POWER AMPLIFIER AND OSCILLATOR—Clem C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 

DC Plate Voltage. 3000 max 

DC Grid-No.2 Voltage. 500 max 

DC Grid-No.1 Voltage. -800 max 

DC Plate Current. 160 max 

DC Grid-No.1 Current. 40 max 

Plate Input. 300 max 

Grid-No.2 Input. 10 max 

Plate Dissipation. 100 max 


volts 

volts 

volts 

ma 

ma 

watts 

watts 

watts 


POWER TETRODE 

Thoriated-tungsten-filament type used as 
rf amplifier and oscillator up to 60 Me. Maxi¬ 
mum over-all length, 17-7/32 inches; maximum 
radius, 6-5/8 inches. Filament volts (ac/dc), 11; 851 

amperes, 10. Direct interelectrode capacitances: 
grid No.l to plate (with external shield), 0.1 
max naf; grid No.l to filament and grid No.2, 

14 p/if; plate to filament and grid No.2, 11 /i/if. 

Maximum CCS ratings as RF POWER -AM¬ 
PLIFIER AND OSCILLATOR: dc plate volts, 3500 max; dc grid-No.2 volts, 745 max; dc grid-No.l 
volts,-1000 max; dc plate ma., 350 max; dc grid-No.l ma., 76 max; plate input, 1200 max watts; grid- 
No.2 input, 35 max watts; plate dissipation, 400 max watts. The 861 is a DISCONTINUED type listed 
for reference only. 



151 


















RCA Transmitting Tubes 


POWER TETRODE 


865 


Thoriated-tungsten-filament type U3ed as 
rf power amplifier and oscillator at frequencies 
up to 60 Me. Outline 34, Outlines Section. Fil¬ 
ament volts (ac/dc), 7.5; amperes, 2. Direct in¬ 
terelectrode capacitances: grid No.l to plate 
(with external shield), 0.1 ppl; grid No.l to fila¬ 
ment and grid No.2, 8.5 max ppf; plate to fila¬ 
ment and grid No.2, 8 ppi. Maximum CCS 
ratings as RF POWER AMPLIFIER AND 



OSCILLATOR: dc plate volts, 750 max; dc grid-No.2 volts, 175 max; dc grid-No.l volts, -200 max; 
dc plate ma., 60 max; dc grid-No.l ma., 15 max; plate input, 45 max watts; grid-No.2 input, 3 max 
watts; plate dissipation, 15 max watts. The 865 is a DISCONTINUED type listed for reference only. 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 

Coated-filament type used in 
Ov)OA power supply of transmitting and in¬ 
dustrial equipment. Maximum peak 
inverse anode volts, 10,000; at maxi¬ 
mum average anode amperes, 0.25. Re¬ 
quires Small four-contact socket and may be operated in vertical position only, 
base down. Outline 43, Outlines Section. 



Filament Voltage (ac)° . 2.5 volts 

Filament Current . 5.0 amperes 

Peak Tube Voltage Drop (Approx.). 15 volts 


• Filament voltage must be applied at least 15 seconds before the application of anode voltage. 


HALF-WAVE RECTIFIER 

Maximum Rating*, (For power-supply frequency of 60 cps): 


Peak Inverse Anode Voltage. 2500 max 

Anode Current: 

Peak. 2 max 

Average*. 0.5 max 

Fault, for duration of 0.1 second maximum . 20 max 

Condensed-Mercury-Temperature Range* . 20 to 80 


* Averaged over any interval of 30 seconds maximum. 

• Operation at 40° =*= 5°C is recommended. 


5000 max 10000 max 

1 max 1 max 

0.25 max 0.25 max 

20 max 20 max 

20 to 70 20 to 60 


volts 

amperes 

ampere 

amperes 

°C 


RATE OF RISE OF CONDENSED 
MERCURY TEMPERATURE 


W 3 3 


IT 


H-UjW 
< </>H 
ie; 


LU LlI 2 
CL Q U 

°> 

o 


TYPE 8 

CURVE 

56 A 

Ef VOLTS 
RMS 

i— ■ 

LOAD 

AMPERES 


" 

2.38 

2.62 

0 

0.5 
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Technical Data 


Operating Values: 

Circuit 

(For circuit figures, refer to 
Rectifier Considerations 
Section) 


Fig. 


Max. Trans. 
Sec. Volts 
(RMS) 

E 


Approx. DC 
Output Volts 
To Filter 
Eav 


Max. DC 
Output 
Amperes 
lav 


Max. DC 
Output KW 
To FiUer 
Pdc 




In-Phase Operation 





7000* 

3200 

0.25 

0.8 

Half-Wave Single-Phase. .. 

57 

3500* 

1600 

0.25 

0.4 



1700 3 

800 

0.50 

0.4 



3500* 

3200 

0.5 

1.6 

Full-Wave Single-Phase. . . 

58 

1700* 

1600 

0.5 

0.8 



800 3 

800 

1.0 

0.8 



7000* 

6400 

0.5 

3.2 

Series Single-Phase. 

59 

3500* 

3200 

0.5 

1.6 



1700 3 

1600 

1.0 

1.6 



4000* 

4800 

0.75 

3.6 

Half-Wave Three-Phase. .. 

60 

2000* 

2400 

0.75 

1.8 



1000° 

1200 

1.5 

1.8 



Quadrature Operation 





4000* 

4800 

1.5 

7.2 

Parallel Three-Phase. 

61 

2000* 

2400 

1.5 

3.6 



1000 3 

1200 

3.0 

3.6 



4000* 

9600 

0.75 

7.2 

Series Three-Phase. 

62 

2000* 

4800 

0.75 

3.6 



1000° 

2100 

1.5 

3.6 



3500* 

4500 

0.91* 1.0" 

4.05* 4 .5" 

Half-Wave Four-Phase.... 

63 

1700* 

2300 

0.91* 1.0" 

2.07* 2.3* 



800° 

1100 

1.82* 2.0* 

1.98* 2.2* 



3500* 

4800 

0.95* 1.0* 

4.60* 4.8* 

Half-Wave Six-Phase. 

64 

1700* 

2400 

0.95* 1.0" 

2.30* 2.4* 



800° 

1200 

1.90* 2.0" 

2.28* 2.4* 


* For maximum peak inverse anode voltage of 10000 volts and maximum average anode current of 
0.25 ampere. 

* For maximum peak inverse anode voltage of 5000 volts and maximum average anode current of 0.25 
ampere. 

3 For maximum peak inverse anode voltage of 2500 volts and maximum average anode current of 0.5 
ampere. 

* Resistive load. • Inductive load. 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 

Coated-filament type used in _ __ 
power supply of transmitting and in- O / jL A 
dustrial equipment. Maximum peak 
inverse anode volts, 10,000; maximum 
average anode amperes, 1.25. Requires 

Jumbo four-contact socket and may be operated in vertical position only, base 
down. Outline 54, Outlines Section. 



Filament Voltage (ac)° . 5.0 volts 

Filament Current . 7.5 amperes 

Peak Tube Voltage Drop (Approx.). 10 volts 


° Filament voltage must be applied at least SO seconds before the application of anode voltage. 


HALF-WAVE RECTIFIER 

Maximum Ratings, (For power-supply frequency of 60 cps) ■ 

Peak Inverse Anode Voltage. 5000 max 10000 max volts 
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Anode Current: 

Peak.... 

Average A ..•. 

Fault, for duration of 0.2 second maximum. 

Condensed-Mercury-Temperature Range*. 

6 Averaged over any interval of 15 seconds maximum. 
• Operation at 40° =*= 5°C iB recommended. 


5 max 
1.25 max 
50 max 
20 to 70 


5 max 
1.25 max 
50 max 
20 to 60 


amperes 

amperes 

amperes 

°C 


Operating Values: 


Circuit 

(For circuit figures, refer to 
Rectifier Considerations 
Section) 

Fig. 

Max. Trans. 
Sec. Volts 
(RMS) 

E 

Approx. DC 
Output Volts 
To Filter 

E av 

Max. DC 
Output 
Amperes 

I av 

Max. DC 
Output KW 
To Filter > 
P dc 



In-Phase Operation 





7000* 

3200 

1.25 

4.0 

Half-Wave Single-Phase. . . 

57 

3500* 

1600 

1.25 

2.0 



3500* 

3200 

2.5 

8.0 

Full-Wave Single-Phase. . . 

58 

1700* 

1600 

2.5 

4.0 



7000* 

6400 

2.5 

16.0 

Series Single-Phase. 

59 

3500* 

3200 

2.5 

8.0 



4000* 

4800 

3.75 

18.0 

Half-Wave Three-Phase. .. 

60 

2000* 

2400 

3.75 

9.0 



Quadrature Operation 





4000* 

4800 

7.5 

36.0 

Parallel Three-Phase. 

61 

2000* 

2400 

7.5 

18.0 



4000* 

9600 

3.75 

36.0 

Series Three-Phase. 

62 

2000* 

4800 

3.75 

18.0 



3500* 

4500 

4.5* 5.0* 

20.0* 22.5" 

Half-Wave Four-Phase.... 

63 

1700* 

2250 

4.5* 5.0* 

10.0* 11.2* 



3500* 

4800 

4.75* 5.0* 

22.8* 24.0* 

Half-Wave Six-Phase. 

64 

1700* 

2400 

4.75* 5.0* 

11.4* 12.0* 


* For maximum peak inverse anode voltage of 10000 volts and maximum average anode current of 1.25 
amperes. 

* For maximum peak inverse anode voltage of 5000 volts and maximum average anode current of 1.25 
amperes. 

* Resistive load. ■ Inductive load. 


RATE OF RISE OF CONDENSED- 
MERCURY TEMPERATURE 



10 20 30 40 

HEATING TIME - MINUTES 

92CS-9029TI 



154 















Tech n ica / Data 



955 


VIEWED FROM SHORT ENO 


MEDIUM-MU TRIODE 

Acorn heater-cathode type used 
as af amplifier and as rf amplifier and 
oscillator at frequencies up to 600 Me. 

Class A, Amplifier maximum CCS 
plate dissipation (design-center value), 

1.6 watts. Requires Acorn five-contact 
socket and may be operated in any position. Outline 2, Outlines Section. Plate 
shows no color when tube is operated at maximum CCS ratings. 

Heater Voltage (ac/dc). 

Heater Current. 

Transconductance 0 . 

Amplification Factor 0 . 

Direct Interelectrode Capacitances: 

Grid to plate.. 

Grid to cathode and heater. 

Plate to cathode and heater. 

0 For dc plate volts, 250; do grid volts, -7; plate resistance (Approx.), 11400 ohms; dc plate amperes, G.3. 

AF AMPLIFIER —Clan A] 

Maximum CCS Ratings, Design-Center Values: 

DC Plate Voltage. 

Plate Dissipation.•. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 

RF AMPLIFIER AND OSCILLATOR —Clan C 
Maximum CCS Ratings, Design-Center Values: 

DC Plate Voltage... 

DC Plate Current. 

DC Grid Current. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 


6.3 

volts 

0.15 

ampere 

2200 

jimhos 

25 


1.3 

ant 

1.0 

ant 

0.4 

ant 

dc plate amperes, G.3. 

250 max 

volts 

1.6 max 

watts 

80 max 

volts 

80 max 

volts 

180 max 

volts 

8 max 

ma 

2 max 

ms 

80 max 

volts 

80 max 

volts 



MEDIUM-MU TRIODE 

Acorn coated-filament type used r\r o A 

as rf power amplifier and oscillator at 7 jq 

frequencies up to 350 Me. Class C 
Telegraphy maximum CCS plate dis¬ 
sipation (design-center value), 0.6 
watt. Requires Acorn five-contact socket and may be operated in any position. 
Outline 2, Outlines Section. Plate shows no color when tube is operated at maxi¬ 
mum CCS ratings. 


VIEWED FROM SHORT END 


Filament Voltage (DC). 

Filament Current. 

Direct Intkrei.kctrode Capacitances: 

Grid to plate. 

Grid to filament. 

Plate to filament. 


1.25 

0.10 

2.5 

0.45 

0.6 


volts 

ampere 

ant 

ant 

ant 


RF POWER AMPLIFIER AND OSCILLATOR—Clan C Telegraphy 

and 

RF POWER AMPLIFIER—Clan C FM Telephony 


Maximum CCS Ratings, Design-Center Values: 

DC Plate Voltage. 

DC Grid Voltage. 


135 max 
-30 max 


volts 

volts 
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DC Plate Current. 

DC Grid Current. 

Plate Infut. 

Plate Dissipation. 

Maximum Circuit Values: 

Grid-Circuit Resistance: 

For fixed-bias operation. . . 
For cathode-bias operation. 


7 max 

ms 

1 max 

ma 

0.95 mar 

watt 

0.6 max 

watt 

0.1 max 

megohm 

0.5 max 

megohm 


1608 


POWER TRIODE 

Coated-filament type used as af power 
amplifier and modulator and aB rf power ampli¬ 
fier and oscillator. May be used with (ull input 
up to 45 Me and with reduced input up to 100 
Me. Requires Small four-contact socket and 
may be mounted in vertical position with base 
down, or in horizontal position with pins 1 and 
4 in vertical plane. Outline 32, Outlines Sec¬ 
tion. Filament volts (ac/dc), 2.5; amperes, 2.6. 



1610 



Direct interelectrode capacitances: grid to plate, 9 nnt ; grid to filament, 8.6 nnl; plate to filament, 3 mil. 
Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate volts, 425 max ; 
de grid volts, -200; max dc plate milliamperes, 95 mux; dc grid milliamperes, 26 max; plate input, 40 max 
watts; plate dissipation, 20 max watts. Plate shows no color when tube 1 b operated at maximum CCS 
ratings. The 1608 is a DISCONTINUED type listed for reference only. 

POWER PENTODE 

Coated-filament type used as rf power am¬ 
plifier and oscillator. May be used with full 
input up to 20 Me and with reduced Input up 
to 110 Me. Requires Small five-contact socket 
and may be operated in vertical position only, 
base up or down. Outline 32, Outlines Section. 

Filament volts (ac/dc), 2.5; amperes, 1.75. 

Direct interelectrode capacitances: grid-No.l 
to plate, 1.2 util; grid No.l to filament mid-tap, 

grid No.3, and grid No.2, 8.6 mil; plate to filament mid-tap, grid No.3, and grid No.2, 13 nal. Maximum 
CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate volts, 400 max; dc grid-No.2 
volts, 200 max; dc grid-No.l volts, -100 max; dc plate milliamperes, 30 max; dc grid-No.l milliamperes, 
3 max; plate input, 9 max watts; grid-No.2 input, 2 max watts; plate dissipation, 6 max watts. Plate 
shows no color when tube is operated at maximum CCS ratings. The 1610 is a DISCONTINUED type 
listed for reference only. 

POWER PENTODE 

Heater-cathode type having 
IO I 3 metal shell used as rf power amplifier 

and oscillator. May be used with full 
input up to 45 Me. For operation at 
60 Me, plate voltage and plate input 
should be reduced to 90 per cent of maximum ratings; at 90 Me, to 85 per cent. 
Class C Telegraphy maximum CCS plate dissipation, 10 watts. Requires Octal 
socket and may be operated in any position. Outline 11, Outlines Section. 

Heater Voltage (ac/dc) . 6.3 volts 

Heater Current . 0.7 ampere 

Transconductance (For plate current of 31 milliamperes). 2500 pmhos 

Direct Interelectrode Capacitances: 

„Grid No.l to plate. 0.26 M/d 

Grid No.l to cathode, grid No.3, grid No.2, shell, and heater. 6.6 u/d 

Plate to cathode, grid No.3, grid No.2, shell, and heater. 13.6 M/d 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: 

DC Plate Voltage . 360 max volt* 
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= Technical Data 


DC Grid-No.2 Voltage. 

DC Grid-No.1 Voltage. 

DC Plate Current. 

DC Grid-No.1 Current. 

Plate Input. 

Grid-No.2 Input. 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode 

Heater positive with respect to cathode. 


275 max 

volts 

-100 max 

volts 

50 max. 

ma 

5 max 

ma 

17.5 max 

watts 

2.5 max 

watts 

10 max 

watts 

100 max 

volts 

100 max 

volts 



BEAM POWER TUBE 

Heater-cathode type having 
metal shell used as af power amplifier "I iLl A 

and modulator and as rf power ampli¬ 
fier and oscillator. May be used with 
full input up to 80 Me. For operation 
at 120 Me, plate voltage and plate input should be reduced to 75 per cent of max 1 - 
mum ratings. Class C Telegraphy maximum plate dissipation, CCS 21 watts, ICAS 
25 watts. Requires Octal socket and may be operated in any position. Outline 21, 
Outlines Section. 


Heater Voltage (ac/dc). 

Heater Current.•. 

Tkansconductance (For plate current of 72 milliamperes). 

Direct Interelectrode Capacitances: 

Grid No.l to plate. 

Grid No.l to cathode, grid No.3, grid No.2, shell, and heater 
Plate to cathode, grid No.3, grid No.2, shell, and heater. . . . 


6.3 

volts 

0.9 

ampere 

6060 

Atmhos 

0.4 max 

*ipf 

10 

nn( 

12 



AF POWER AMPLIFIER AND MODULATOR—Class ABl 


Maximum Rating*: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Plate Current. 

Piate Input. 

Grid-No.2 Input. 

Pi.ate Dissipation ... 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode 
Heater positive with respect to cathode. 

Typical Operation (Values are for 2 lubes); 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Grid-No. 1 Voltage. 

Peak AF Grid-No.-l-to-Grid-No.l Voltage. 

Zero-Signal DC Plate Current. 

Maximum-Signal DC Plate Current. 

Maximum-Signal DC Grid-No.2 Current. . . 
Effective Load Resistance (Plate to plate). . 

Total Harmonic Distortion. 

Maximum-Signal Power Output. 


CCS 
375 max 
300 max 
110 max 
40 max 
3.5 max 
21 max 

200 max 
200 max 


360 

270 

-22.5 

45 

88 

132 

15 

6600 

2 

26.5 


ICAS 
550 max 
400 max 
110 max 
60 max 
3.5 max 
26 max 

200 max 
200 max 


530 

340 

-36 

72 

60 

160 

20 

7200 

2.6 

60 


volts 

volts 

ma 

watts 

watts 

watts 

volts 

volts 


volts 
volts 
volts 
volts 
ma 
ma 
ma 
ohmB 
per cent 
watts 


RF POWER AMPLIFIER AND OSCILLATOR—Cla** C Telegraphy 

ond 

RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: 

DC Plate Voltage 
DC Grid-No.2 Voltage 
DC Grid-No.1 Voltage 
DC Plate Current- 


CCS 

ICAS 


375 max 

450 max 

volts 

300 max 

300 max 

volts 

-125 max 

-125 max 

volts 

110 max 

110 max 

ma 
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RCA Transmitting Tubes 


DC Grid-No.1 Current . 

. 5 max 

5 max 

ma 

Plate Input. 


45 max 

watts 

Grid-No.2 Input. 


3.5 max 

watts 

Plate Dissipation. 


25 max 

watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 


200 max 

volts 

Heater positive with respect to cathode. 

. 200 max 

200 max 

volts 

Typical Operation: 

DC Plate Voltage. 

. 375 

450 

volts 

DC Grid-No.2 Voltage*. 

. 250 

250 

volts 

From series resistor of. 

. 12500 

25000 

ohms 

DC Grid-No.l Voltage i . 

. -40 

-45 

volts 

From grid-No.l resistor of. 

. 20000 

22500 

ohms 

From cathode resistor of. 

. 425 

410 

ohms 

Peak RF Grid-No.l Voltage .. 

. 51 

73 

volts 

DC Plate Current. 

. 80 

100 

ma 

DC Grid-No.2 Current. 

. 10 

8 

ma 

DC Grid-No.l Current (Approx.). 

. 2 

2 

ma 

Driving Power (Approx.).. 

. 0.1 

0.16 

watt 

Power Output (Approx.)... 

. 21 

31 

watts 

* Obtained from separate source, from plate-voltage supply with a voltage divider, or through series 

resistor of value shown. 

4 Obtained from fixed supply, by grid-No.l resistor. 

by cathode resistor, or 

by combination methods. 


HALF-WAVE VACUUM 
RECTIFIER 

Coated-filament type used in power supply 
of transmitting and industrial equipment. Re- 
_ . « . quires a Small four-contact socket and may be 

] O I O operated in vertical position with base down, or 

in horizontal position with pins 1 and 4 in ver¬ 
tical plane. Maximum over-all length, 6-13/16 
inches; maximum diameter, 2-1/16 inches. Fil¬ 
ament volts (ac), 2.5; amperes, 5. Maximum 
CCS ratings as HALF-WAVE RECTIFIER: 
peak inverse plate volts, 6000 max; peak plate ma., 800 max; average plate ma., 130 max; fault amperes, 
2.5 max. The 1616 is a DISCONTINUED type listed for reference only. 



1619 


BEAM POWER TUBE 

Coated-filament type having metal shell 
used as af power amplifier and modulator and 
as rf power amplifier and oscillator. May be 
used with full input up to 46 Me. For operation 
at 60 Me, plate voltage and plate input should 
be reduced to 90 per cent of maximum ratings; 
at 90 Me, to 77 per cent. Requires Octal socket 
and may be operated in vertical position only, 
base down or up. Outline 21, Outlinea Section. 
The 1619 is used principally for renewal pur¬ 
poses. 


Filament Voltage (ac/dc). 

Filament Current.. 

Transconductance (For plate current of 50 milliamperes) 
Direct Interelectrode Capacitances: 

Grid No.l to plate. 

Grid No.l to filament, grid No.3, grid No.2, and shell. . 
Plate to filament, grid No.3, grid No.2, and shell. 



2.6 

n 

■fi 

. volts 

2.0 

amperes 

4500 

pmhos 

0.45 rnox 

nal 

9.6 


12.5 

nat 


AF POWER AMPLIFIER AND MODULATOR—Clan ABi 


Maximum CCS Rating*: 

DC Plate Voltage... ...... 400 max volts 

DC Grid-No.2 Voltage. 300 max volts 

Maximum-Signal DC Plate Current*. 75 max ma 

Maximum-Signal Plate Input". 30 max watts 

Grid-No.2 Input" . 3.5 max watts 

Plate Dissipation". 15 max watts 


■ Averaged over any audio-frequency cycle of sine-wave form. 
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Technical Data 


RF POWER AMPLIFIER AND OSCILLATOR—Clan C Telegraphy 

and 


RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: 

DC Plate Voltage... 

DC Giud-No.2 Voltage. 

DC Grid-No. 1 Voltage .... 

DC Plate Current. 

DC Grid-No.1 Current.. 

Plate Input. 

Grid-No.2 Input.. 

Plate Dissipation. 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance. 


400 max 

volts 

300 max 

volts 

-125 max 

volts 

75 max 

ma 

5 max 

ma 

30 max 

watts 

3.6 max 

watts 

15 max 

watts 

25000 max 

ohms 


1623 


POWER TRIODE 

Thorlated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 60 Me and with reduced 
input up to 100 Me. Requires Small four- 
contact socket and may be operated in vertical 
position with base down, or in horizontal posi¬ 
tion with pins 1 and 4 in vertical plane. Outline 
44, Outlines Section. Filament volts (ac/dc), 

6.3; amperes, 2.5. Direct interelectrode capacitances: grid to plate, 6.7 ntxf; grid to filament, 5.2 iifil; 
plate to filament, 0.9 ^1. Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: 
dc plate volts, 750 max; dc grid volts, -200 max; dc plate ma., 100 max; dc grid ma., 25 max; plate in¬ 
put, 75 max watts; plate dissipation, 25 max watts. Plate does not show color when tube is operated at 
maximum CCS ratings. Type 1623 is a DISCONTINUED type listed for reference only. 



NC 


BEAM POWER TUBE 

Coated-filament type used as rf power am¬ 
plifier and oscillator. May be used with full 
input up to 60 Me. For operation at 80 Me, 
plate voltage and plate input should be reduced 
to 80 per cent of maximum ratings; at 125 Me, 
to 55 per cent. Requires Small five-contact 
socket and may be operated in vertical position 
only, base up or down. Outline 34, Outlines 
Section, except has no bayonet pin. Plate shows 

no color when tube is operated at maximum CCS ratings. The 1624 is used principally for renewal pur¬ 
poses. 



1624 


Filament Voltage (ac/dc) . 2 5 volts 

Filament Current .2! 0 amperes 

Transconductance (For plate current of 50 milliamperes). 4000 #imhos 

Direct Interelectrode Capacitances: 


Grid No.l to plate (With external shielding) . . . 
Grid No.l to filament, grid No.3, and grid No.2 
Plate to filament, grid No.3, and grid No.2 


0.25 mux Mpf 

11 MMf 

7 . 5 /4/if 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: 


DC Plate Voltage. 

DC Grid-No.2 Voltage .. . 
DC Grid-No.1 Voltage ... 

DC Plate Current. 

DC Grid-No.1 Current .. . 

Plate Input. 

Grid-No.2 Input. 

Plate Dissipation. 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 


600 max 

volts 

.300 max 

volts 

-200 max 

volts 

90 max 

ma 

5 max 

ma 

54 max 

watts 

3.5 max 

watts 

. 25 max 

• * •** •/ ,• 

• • • • # ^ • 

watts 

• 

'#• • 

25000 max 

ohms 
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RCA Transmitting Tubes 


BEAM POWER TUBE 

Heater-cathode type used as af 
power amplifier and modulator and as 
rf power amplifier and oscillator. Re¬ 
quires Medium seven-contact socket 
and may be operated in any position. 

Outline 34, Outlines Section, except has no bayonet pin. Heater volts (ac/dc), 12.6; 
amperes, 0.45. Except for heater rating and base, this type is identical with type 807. 


1625 



1626 


POWER TRIODE 

Glaaa-octal heater-cathode type used as rf 
power amplifier and oscillator. May be used with 
full input up to 30 Me. For operation at 60 Me, 
plate voltage and plate input should be reduced 
to 96 per cent of maximum ratings; at 90 Me, 
to 93 per cent. Requires Octal socket and may 
be operated in any position. Outline 19, Out¬ 
lines Section. Plate shows no color when tube is 
operated at maximum CCS ratings. The 1626 is 
used principally for renewal purposes. 



Heater Voltage (ac/dc). 

Heater Current. 

Amplification Factor. 

Direct Interelectrode Capacitances: 

Grid to plate. 

Grid to cathode and heater 

Plate to cathode and heater. 


12.6 

volts 

0.25 

ampere 

5 


4.4 

M/if 

3.2 

M/if 

3.0 

/i/if 


RF POWER AMPLIFIER AND OSCILLATOR—Cla*» C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Rating*: 

DC Plate Voltage. 250 max volts 

DC Grid Voltage. -150 max volts 

DC Plate Current. 25 max ma 

DC Grid Current. 8 max ma 

Plate Input. 6.25 max watts 

Plate Dissipation. 5 max watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 100 max volts 

Heater positive with respect to cathode. 100 max volts 


1635 


HIGH-MU TWIN TRIODE 

Glass-octal heater-cathode type used as af 
power amplifier. Class B AF Power Amplifier 
maximum CCS plate dissipation (design-center 
value, per plate), 3 watts. Requires Octal socket 
and may be operated in any position. Outline 
13, Outlines Section. Plates show no color when 
tube is operated at maximum ratings. The 1635 
is used principally for renewal purposes. 



Heater Voltage (ac/dc) 
Heater Current. 


6.3 volts 

0.6 ampere 


AF POWER AMPLIFIER—Cla*i B 

Maximum CCS Ratings: 

DC Plate Voltage. 

Peak Plate Current (Per plate). 

Plate Dissipation (Per plate).. 


300 max volts 

90 max ma 

3 max watts 
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Technical Data 


Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 
Heater positive with respect to cathode. 


Typical Operation, ( Unless otherwise specified, values are for 2 units): 

DC Plate Voltage. 

DC Grid Voltage. 

Peak AF Grid-to-Grid Voltage. 

Zero-Signal DC Plate Current. 

Maximum-Signal DC Plate Current. 

Peak Grid Current (Per unit). 

Plate-Supply Impedance. 

Effective Load Resistance (Plate to plate). 12000 

Effective Grid-Circuit Impedance (Per unit). 

Total Harmonic Distortion. 

Maximum-Signal Power Output. 

• Includes peak voltage drop through the grid-circuit impedance. 

■ Practical design value. 

• At 400 cycles lor class B stage in which the effective resistance _ 
leakage reactance of the coupling transformer is 50 millihenries. The driver stage should be capable of 
supplying the grids of the class B stage with the specified values at low distortion. 



90 max 

volts 


90 max 

volts 

300 

300 

volts 

0 

0 

volts 

70 

108* 

volts 

6.6 

6.6 

mu 

54 

54 

ma 

38 

39 

ma 

0 

1000* 

ohms 

12000 

12000 

ohms 

0 

516® 

ohms 

4 

5 

per cent 

10.4 

10.4 

watts 

grid circuit is 500 ohms, 

and the 



4037 


HIGH-MU TRIODE 

Pencil type used as rf power am¬ 
plifier or mixer at- frequencies up to 
1500 Me and as cw oscillator up to 
3500 Me. Class C Telegraphy maxi¬ 
mum plate dissipation, 6.25 watts CCS. 

Requires Octal socket and may be operated in any position. Outline 73, Outlines 
Section. Will replace 2C40 planar type in most applications. 


Heater Voltage. 

Heater Current. 

Cathode Warm-Up Time, To reach 90 per cent of typical 

oscillator power output. 

Amplification Factor. 

Transconductance 0 . 

Direct Interelectrode Capacitances (Approx.): 

Grid to plate. 

Grid to cathode. 

Plate to cathode. 

Cathode to rf cathode terminal. 

Plate Seal Temperature. 

0 Plate volts, 250; plate milliamperes, 18. 


6.3 

6.145 

10 max 
30 
5300 

1.1 

1.8 

0.05 max 
100 

175 max 


volts 

ampere 

seconds 

jimhos 

M/if 

MM* 

MMf 

mm! 

°C 


Maximum CCS Ratings: RF AMPLIFIER—Class Ai 

For altitudes up to 100,000 feet and frequencies up to 1700 Me 

DC Plate Voltage. 

DC Grid Voltage... 

DC Plate Current. 

Plate Dissipation*. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 

Maximum Circuit Values: 

Grid-Circuit Resistance.'.. 


Maximum CCS Ratings: 

For altitudes up to 100,000 feet and frequencies up to 2000 Me 

DC Plate Voltage...;. 

DC Grid Voltage..... 

DC Plate Current.::.. 

DC Grid Current.:.. 

Plate Input.:.;. 

Plate Dissipation*.. 


300 max 

volts 

-100 max 

volts 

25 max 

l ma 

6.25 max ■. 

watts 

90 max 

volts 

90 max 

volts 

0.5 max 

megohm 

>- 

JC 

a. 


360 max 

volts 

-100 max 

volts 

25 max 

ma 

8 max 

ma 

. 9 max 

watts 

6.25 max 

watts 
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RCA Transmitting Tubes 


Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 90 max volts 

Heater positive with respect to cathode. 90 max volts 

Typical CCS Operation as Oscillator in Cathode-Drive Circuit: 

At At At 

500 Me 2000 Me 3000 Me 

DC Plate-to-Grid Voltage. 262 252 252 volts 

DC Cathode-to-Grid Voltage*. 12 2 2 volts 

DC Plate Current. 23 23 25 ma 

DC Grid Current (Approx.). 6 3 4 ma 

Useful Power Output (Approx.). 3 0.45 0.1 watts 

Typical CCS Operation as RF Power Amplifer in Cathode-Drive Circuit at 500 Me: 

DC Plate-to-Grid Voltage. 326 volts 

DC Cathode-to-Grid Voltage*. 51 volts 

DC Plate Current. 23 ma 

DC Grid Current (Approx.). 7 ma 

Driver Power Output (Approx.).*. 2 watts 

Useful Power Output (Approx.). 5 watts 

Maximum Circuit Values: 

Grid-Circuit Resistance. 0.1 max megohm 

PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 

For altitudes up to 100,000 feet and frequencies up to 2000 Me 

DC Plate Voltage. 275 max volts 

DC Grid Voltage. -100 max volts 

DC Plate Current. 22 max ma 

DC Grid Current. 8 max ma 

Plate Input . 6 max watts 

Plate Dissipation*. 4.25 max watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 90 max volts. 

Heater positive with respect to cathode. 90 max volts 

Maximum Circuit Values: 

Grid-Circuit Resistance. 0.1 max megohm 

Maximum CCS Ratings: FREQUENCY MULTIPLIER 

For altitudes up to 100,000 feet and frequencies up to 1700 Me 

DC Plate Voltage. 330 max volts 

DC Grid Voltage. -100 max volts 

DC Plate Current. 22 max ma 

DC Grid Current. 8 max ma 

Plate Input. 7.5 max watts 

Plate Dissipation*. 6.25 max watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 90 max volts 

Heater positive with respect to cathode.*. 90 max volts 


AVERAGE CHARACTERISTICS 
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Technical Data 


Typical CCS Operation in Cathode-Drive Circuit: 

DC Plate-to-Mrid Voltage. 

Triplcr 
to U80 Me 
390 

Doubler 
to 960 Me 
370 

volts 

DC Cathode-to-Grid Voltage#. 

90 

70 

volts 

DC Plate Current. 

18 

17.3 

ma 

DC Grid Current (Approx.). 

6 

7 

ma 

Driver Power Output (Approx.). 

2.1 

2 

watts 

Useful Power Output (Approx.). 

2.1 

2 

watts 


Maximum Circuit Values: 

Grid-Circuit Resistance... 0.1 max megohm 

■ In applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con¬ 
tact be provided between the plate cylinder and the terminal to provide adequate heat conduction. 

• Obtained from grid resistor. 



C| 


4600A 


BEAM POWER TUBE 

Small, forced-air-cooled, cermo- 
lox, heater-cathode type; used as vol¬ 
tage regulator tube in airborne and 
fixed-station equipment subject to 
severe vibration. Maximum CCS rat¬ 
ings: plate volts, 3500 max; plate dissipation, 1750 max watts. May be operated in 
any position. Outline 87, Outlines Section. Type 4600A has matrix cathode. 


Heater Voltage (ac/dc). 

Heater Current. 

Minimum Heating Time. 

Mu-Factor, Grid No.2 to Grid No.l 0 . 

Terminal Temperature (Plate, grid No.2, grid-No.l, cathode, and heater): 
° Plate volts, 2500; grid-No.2 volts, 600; plate milliamperes, 600. 


5.5 typical volts 

6.0 max volts 

17.3 amperes 

5 • minutes 

17 

260 max °C 


VOLTAGE REGULATOR SERVICE 

Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grid No.2 Voltage. 

DC Plate Current. 

Grid No.2 Input. 

Plate Dissipation. .'.•. 


3500 max volts 

1000 max volts 

1 max ampere 

50 max watts 

1750 max watts 


TYPICAL PLATE CHARACTERISTICS 
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RCA Transmitting Tubes 


BEAM POWER TUBE 

AJLfSA Glass octal type having quick- ('“■'EElJ ) 

^OUt 1 heating, coated filament; used as rf Z)p ■ 

power amplifier in push-to-talk mobile 
andemergency-communicationsequip- f m g^ ec 
ment. May be used with full input up is 

to 60 Me and with reduced input to 175 Me. Class C Telegraphy maximum plate 
dissipation, ICAS 25 watts. 


Filament Voltage (ac/dc). 6 • > 

Filament Current . 0.6t 

Filament Heating Time. 3 

Transconductance 0 . 600< 

Mu-Factor, Grid No.2 to Grid No.1°. l - 

Direct Interelectrode Capacitances: 

Grid No.l to Plate. 0.2- 

Grid No.l to filament and grid No.3 and internal-shield, base sleeve 

and grid No.2. 1- 

Plate to filament and grid No.3 and internal shield, base sleeve 

and grid No.2. 8.! 

Bulb Temperature (At hottest point). 22( 

° Plate volts, 200; grid-No.2 volts, 200; plate milliamperes, 100. 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 
Maximum ICAS Ratings; Up to 

DC Plate Voltage. 75' 

DC Grid-No.2 Voltage. 25' 

DC Grid-No. 1 Voltage. -15' 

DC Plate Current.'. 15' 

DC Grid-No.I Current..•. < 

Plate Input. 9 < 

Grid-No.2 Input. * 

Plate Dissipation . 2i 


Typical Operation as Amplifier at 175 Me: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

From a series resistor of. 

DC Grid-No.I Voltage. 

From a grid resistor of. 

DC Plate Current. 

DC Grid-No.2 Current. 

DC Grid-No.I Current (Approx.). 

Driving Power (Approx.). 

Power Output (Approx.). 


Maximum Circuit Values: 
Grid-No.I Circuit Resistance. 


6.3 

volts 

0.65 

ampere 

1 

second 

6000 

jimhos 

4 

0.24 max 

nn( 

11 


8.5 

nnl 

220 max 

°C 

aphy 

Up to 60 M.c 

750 max 

VOlt8 

250 max 

volts 

-150 max 

volts 

150 max 

ma 

4 max 

ma 

90 max 

watts 

3 max 

watts 

25 max 

watts 

400 

volts 

190 

volts 

18000 

ohms 

-60 

volts 

30000 

ohms 

150 

ma 

11 

ma 

2 

ma 

4.5 

watts 

30 

watts ‘ 

30000 max 

ohms 


OPERATING CONSIDERATIONS 

Type 4604 requires Octal socket and may be operated in vertical position with 
base up or down, or in horizontal position with pins 3 and 7 in vertical plane. Effec¬ 
tive rf grounding and simplified shielding of input from output are facilitated by the 
provision of a separate base-pin connection for the base sleeve and a single base-pin 
connection for filament midtap, grid No.3, and internal shield. Outline 18, Out¬ 
lines Section. 

For operation at 150 Me, plate voltage and plate input should be reduced to 
72 per cent and 58 per cent of maximum ratings, respectively; at 160 Me, to 69 per 
cent and 55 per cent, respectively; at 175 Me, to 67 per cent and 54 per cent, respec¬ 
tively. Plate shows no color when the tube is operated at maximum ICAS ratings. 
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POWER TRIODE 

Coated-filament type used as af 
power amplifier and modulator and as 
rf power amplifier and oscillator. May 
be used with full input up to 6 Me 
and at reduced ratings up to 30 Me. 


5556 


Requires Small four-contact socket and may be operated in vertical position with 
base up or down, or in horizontal position with pins 1 and 4 in vertical plane. Out¬ 
line 25, Outlines Section. Plate shows no color when tube is operated-at maximum 
CCS ratings. 


Filament Voltage (ac/dc). 

Filament Current. 

Amplification Factor*.. 

Transconductance.. 

Direct Interelectrode Capacitances: 

Grid to plate.. 

Grid to filament. 

Plate to filament. 

* Plate volts. 350; grid volts, -20; plate milliamperes, 19. 


4.5 

volts 

1.1 

amperes 

8.5 

1330 

limhos 

6.7 

wl 

2.3 

tiiil 

2.2 

nnt 


AF POWER AMPLIFIER AND MODULATOR—Clou A 
Maximum CCS Ratings: 


DC Plate Voltage. 350 max 

Plate Dissipation. 7 5 max 


volts 

watts 
























RCA Transmitting Tubes 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Claw C FM Telephony 


Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grid Voltage. 

DC Plate Current ........ 

DC Grid Current (Approx.) 

Plate Input. 

Plate Dissipation. 


350 max 

volts 

-150 max 

volts 

40 max 

ma 

10 max 

ma 

14 max 

watts 

10 max 

watts 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 

_ _ _ 0 Heater-cathode type used in 

5 D D O power supply of transmitting and in¬ 
dustrial equipment. Maximum peak 
inverse anode volts, 5,000; maximum 
average anode amperes, 2.5. Requires 
Small four-contact socket and may be operated in vertical position only, base down, 
Outline 48, Outlines Section. 



Heater Voltage* . 5.0 volts 

Heater Current . 4.5 amperes 

Peak Tube Voltage Drop (Approx.). 12 volts 


• Heater voltage must be applied at least 5 minutes before application of anode voltage. 


HALF-WAVE RECTIFIER 


Maximum Ratings: 

Peak Inverse Anode Voltage . 2000 max 

Anode Current: 

Peak. 15 max 

Average4. 2.6 max 

Fault, for duration of 0.1 second maximum. 200 max 

Condensed-Mercury-Temperature Range . 35 to 80 


i Averaged over any interval of 15 seconds maximum. 


5000 max volts 

15 max amperes 

2 .5 max amperes 

200 max amperes 

35 to 60 °C 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 

_ _ . _ Heater-cathode type used in 

I power supply of transmitting and in¬ 

dustrial equipment. Rating I: maxi¬ 
mum peak inverse anode volts, 3,000; 
maximum average anode amperes, 6.4. 

Rating II: maximum peak inverse anode volts, 10,000; maximum average anode 
amperes, 4. Requires Super-Jumbo four-contact socket and may be operated in* 
vertical position only, base down. Outline 66, Outlines Section. 



Heater Voltage* . 5 volts 

Heater Current . 10 amperes 

Peak Tube Voltage Dnor (Approx.). 15 volts 


• Heater voltage must be applied at least 5 minutes before application of anode voltage. 


HALF-WAVE RECTIFIER 


Maximum Ratings: 

Peak Inverse Anode Voltage. 3000 max 

Anode Current: 

Peak. 40 max 

Average4... 6.4 max 

Fault, for duration of 0.1 second maximum. 400 max 

Condensed-Mercury-Temperature Range . 40 to 80 


t Averaged over any interval of 15 seconds maximum. 


10000 max 

16 max 
4 max 
160 max 
25 to 50 


volts 

amperes 

amperes 

amperes 

°C 
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Technical Data 


POWER TRIODE 



5588 


Forced-air-cooled heater-cathode type hav¬ 
ing integral radiator used in cathode-drive cir¬ 
cuits as rf power amplifier and oscillator. May 
be used with full input up to 1200 Me and at re¬ 
duced ratings up to 2000 Me. Type 5588 may 
be operated in vertical position only, radiator 
up or down. Outline 89, Outlines Section. A 
minimum air flow of 10 cubic feet per minute 
should be directed through the radiator toward 

the bulb and grid terminal when the 5588 is operated at maximum rated dissipation. Air flow should 
start before and continue during the application of any voltages to the tube. Maximum temperatures: 
incoming air, 45°C; radiator, 180°C; and grid terminal, 140°C. The 5588 is used principally for renewal 
purposes. For new equipment design, refer to type 6161. 


Heater Voltage (ac/dc) 0 . 

Heater Current. 

Amplification Factor. 

Direct Interelectrode Capacitances: 

Grid to plate. 

Grid to cathode and heater. 

Plate to cathode and heater 0 . 


6.3 

volts 

2.6 

amperes 

18 


6.0 

pp 

13 

Ppf 

>.32 max 

ppf 


0 Rated heater voltage must be applied for a minimum time of one minute before voltages are applied 
to the other electrodes. 

0 External shield connected to grid. 


RF POWER AMPLIFIER AND OSCILLATOR—Clan C Telegraphy 

and 


Maximum CCS Ratings: RF POWER AMPLIFIER-Clas, C FM Telephony 

DC Plate Voltage. 

DC Grid Voltage.. 

DC Plate Current. 

DC Grid Current. 

Plate Input... 

Plate Dissipation. 


1000 max 

volts 

-200 max 

volts 

300 max 

ma 

100 max 

ma 

250 max 

watts 

200 max 

watts 



POWER PENTODE 

Seven-pin miniature type having 
quick-heating, mid-tapped, coated 56 I 8 

filament used as af power amplifier 
and modulator, rf power amplifier and 
oscillator, and frequency multiplier in 
mobile and other communications equipment when compactness and low filament- 
power consumption a‘re primary requirements. Designed for intermittent operation 
only. May be used with full input up to 100 Me and with reduced input up to 
165 Me. Class C Telegraphy maximum ICAS plate dissipation, 5 watts. Type 5618 
requires Miniature seven-contact socket and may be operated in vertical position 
with base up or down, or in horizontal position with pins 3 and 7 in vertical plane. 
Outline 8 , Outlines Section. For operation at 165 Me, plate input should be re¬ 
duced to 90 per cent of maximum rating. Plate shows no color when tube is oper¬ 
ated at maximum ICAS ratings. 


Filament Arrangement Series Parallel 

Filament Voltage (ac/dc). 6 3 volti 

Filament Current . 0.23 0.46 ampere 

Direct Interelectrode Capacitances: 

Grid No.l to plate. 0.24 max MM f 

Grid N*J to filament mid-tap, grid No.3, internal shield, and grid No.2 7 

Plate to filament mid-tap, grid No.3, internal shield, and grid No.2. .. 6 

AF POWER AMPLIFIER AND MODULATOR—Class Al 
Maximum ICAS Ratings: 

DC Plate Voltage . 300 max volts 

DC Grid-No.2 Voltage . 125 max volts 

Grid-No.2 Input. 2 max watts 

Pi^te Dissipation. 5 max watts 
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RCA Transmitting Tubes 


Circuit Values: 

Grid-No.l-Circuit Resistance 


5000 min ohms 

100000 max ohms 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 


Maximum ICAS Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage.!. 

DC Grid-No.1 Voltage. 

. 

. 300 max 

. 125 max 

. -125 max 

. 30 max 

volts 
vol ts 
volts 

ma 

DC Grid-No.1 Current. 



ma 

watts 




watts 



. 5 max 

watts 

Circuit Values: 

Grid-No.l-Circuit Resistance. 


5000 min 
100000 max 

ohms 

ohms 


MEDIUM-MU TRIODE 

r Z. "T r Pencil-type tube used in cathode- 

5 O/ 5 drive circuits as rf power amplifier and 
oscillator. Designed for use in coaxial- 
cylinder-type circuits, it may also be 
used in parallel-line or lumped cir¬ 
cuits. May be used with full input up to 3000 Me. Class C maximum CCS plate 
dissipation, 9 watts. The tube may be operated in any position. Outline 70, Out¬ 
lines Section. 



Heater Voltage (ac/dc). 6.3 

H eater Current. 0.135 

Transconductance*. 6200 

Amplification Factor*. 20 

Plate Resistance (Approx.)*. 3225 

Direct Interelectrode Capacitances: 

Grid to plate. 1.4 

Grid to cathode and heater. 2.3 

Plate to cathode and heater. 0.09 max 


* Plate-supply volts, 135; cathode resistor, 68 ohms; plate milliamperes, 24. 


volts 

ampere 

jimhos 

ohms 

nnt 

mm! 

nnl 


RF POWER AMPLIFIER AND OSCILLATOR—Class C 


Maximum CCS Ratings: 

DC Plate Voltage . 300 max volts ■■ 

DC Grid Voltage.. -90 max volts 

DC Plate Current. 30 max ma v 

DC Grid Current. 8 max ma’!: 

Plate Input. 5 max watts 

Plate Dissipation". 5 max watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 90 max volts 

Heater positive with respect to cathode. 90 max volts 

Plate-Seal Temperature. 175 max °C 

Typical Operation as Cathode-Drive Oscillator at 1700 Me: - 

DC Plate Voltage. 120 volts 

DC Grid Voltage. -8 volts 

From a grid resistor of. 2000 ohms 

DC Plate Current. 25 ma 

DC Grid Current (Approx.). 4 . . ma 

Power Output (Approx.). 475 mw 


■ In applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con¬ 
tact be provided between the plate cylinder and its lead connector to provide adequate heat conduction. 
• At 3000 Me, and with full ratings, a useful output of approximately 50 milliwatts may be obtained. 
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Technical Data 




5686 


BEAM POWER TUBE 

Miniature, heater-cathode type used 
as af power amplifier or as rf power 
amplifier at frequencies up to 160 Me. 

Requires Noval nine-contact socket 
and may be operated in any position. 

Outline 6 , Outlines Section. The 5686 is a premium type and is subjected to spe¬ 
cial tests and controls during manufacture. 


Heater Voltage (ac/dc) 
Heater Current. 


6.3 volts 

0.35 ampere 


4 Without With 

External External 

Direct Interelectrode Capacitances: Shield Shield? 

Grid No.l to plate. 0.11 max 0.08 max 

Grid No.l to cathode, heater, grid No.3, and grid No.2 ... 6.4 6.5 

Plate to cathode, heater, grid No.3, and grid No.2. 4 8.5 

0 With external shield connected to cathode and grid No.3. 


nni 

utii 

nnf 


AF POWER AMPLIFIER—Class Ai 

Maximum Ratings: 

Plate Voltage. 

Grid-No.2 Voltage. 

Grid-No.2 Input... 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

Heater negative wirh respect to cathode. 

Heater positive with respect to cathode. 

Typical Operation and Characteristics: 

Plate Voltage.•.. 

Grid-No.2 Voltage. 

Grid-No.l Voltage. 

Peak AF Grid-No.l Voltage.,'.... 

Zero-Signal Plate Current. 

Zero-Signal Grid-No.2 Current. 

Plate Resistance (Approx.). 

Transconductance. 

Load Resistance. .. 

Maximum-Signal Power Output.. 


275 max 

volts 

275 max 

volts 

3.3 max 

watts 

8.25 max 

watts 

100 max 

volts 

100 max 

volts 


250 

volts 

250 

volts 

-12.6 

volts 

12.5 

volts 

27 

ma 

3 

ma 

45000 

ohms 

3100 

^imhos 

9000 

ohms 

2.7 

watts 
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RCA Transmitting Tubes 


Maximum Circuit Values: 
Grid-No.l Circuit Resistance: 
For fixed-bias operation. .. 
For cathode-bias operation 


0.1 max megohm 
0.5 7nnx megohm 


RF POWER AMPLIFIER—Class C 

Maximum Ratings: 


Plate Voltage . 

Grid-No.2 Voltage. 

Grid-No.1 Voltage. 

Plate Current. 

Grid-No.2 Current. 

Grid-No.1 Current. 

Plate Input. 

Grid-No.2 Input. 


275 max 
275 max 
-165 max 

44 max 
16.5 max 

3.3 max 

11 max 

3.3 max 

volts 

volts 

volts 

ma 

ma 

ma 

watts 

watts 

Peak Heater-Cathode Voltage: 




Heater negative with respect to cathode. 


100 max 

volts 

Heater positive with respect to cathode. 


100 max 

volts 

Typical Operation: At frequencies up to 160 Me 




Plate Voltage. 

250 

250 

volts 

Grid-No.2 Voltage. 

180 

250 

volts 

Grid-No.l Voltage. 

-30 

-50 

volts 

From grid-No.l resistor of. 

15000 

25000 

ohms 

Peak RF Grid-No.l Voltage. 

50 

75 

volts 

Plate Current. 

30 

40 

ma 

Grid-No.2 Current (Approx.). 

6.5 

10.5 

roa 

Grid-No.l Current (Approx.). 

2 

2 

ma 

RF Grid-No.l Driving Power (Approx.). 

0.1 

0.15 

watt 

Power Output (Approx.). 

5 

6.5 

watts 

Useful Power Output at 125 Me. 

- 

5.25 

watts 

Maximum Circuit Values: 




Grid-No.l Circuit Resistance. 


50000 max 

ohms 


POWER TRIODE 

Forced-air-cooled heater-cathode 
type having integral radiator used in 
grid-drive circuits and in cathode- 
drive circuits up to 220 Me. Class C 
Telegraphy maximum CCS plate dis¬ 
sipation, 250 watts. This type may be operated in vertical position only, radiator 
up or down. Outline 91, Outlines Section. 


5713 



Heater Voltage (ac/dc) °. 

Heater Current. 

Amplification Factor*. 

Direct Interelectrode Capacitances (Approx.): 

Grid to plate. 

Grid to cathode and heater. 

Plate to cathode and heater. 


3.3 * 0.2 

volts 

11.6 

amperes 

25 


10.3 

ppf 

24 

Utif 

0.5 

nnf 


0 Heater voltage must be applied for a minimum time of 2 minutes before application of plate voltage. 
* Plate volts, 1000; plate milliamperes, 150. 


RF POWER 


Maximum CCS Ratings: 
DC Plate Voltage ... 
DC Grid Voltage .... 
DC Plate Current ... 
DC Grid Current .... 

Plate Input... 

Plate Dissipation .... 


AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
and 

POWER AMPLIFIER—Class C FM Telephony 


1500 max 

volts 

-250 max 

volts 

300 max 

ma 

50 max 

ma 

450. max 

watts 

250 max 

watts 
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Technical Data 


NC 



MEDIUM-MU TRIODE 


5718 


Premium subminiature heater- 
cathode type used as rf amplifier and 
oscillator. May be used with full input 
up to 1000 Me. Class C maximum 
CCS plate dissipation, 3.3 watts. Tube 
may be operated in any position. Outline 3, Outlines Section. The flexible leads 
of the 5718 are usually soldered to the circuit elements. Soldering of the leads may 
be made close to the glass stem provided care is taken to conduct excessive heat 
away from the lead seal. Otherwise, the heat of the soldering operation will crack 
the seals of the leads and damage the tube. Plate shows no color when tube is oper¬ 
ated at maximum CCS ratings. 


Heater Voltage (ac/dc). 6.3 

Heater Current. 0.15 

Transconductance*. 6500 

Amplification Factor*. 27 

Plate Resistance (Approx.)*. 4150 

Direct Interelectrode Capacitances: 

Grid to plate. 1.4 

Grid to cathode and heater. 2.2 

Plate to cathode arid heater. 0.7 


* Plate-supply volts, 150; cathode resistor. 180 ohms; plate milliamperes, 13. 


volts 

ampere 

/jmhoi 

ohms 

unl 

Mill 


Maximum CCS Rating. RF AMPUFIER AND OSCIIIATOR-Cla,. C 


DC Plate Voltage. 165 max volts 

DC Grid Voltage. —55 max volts 

DC Plate Current. 22 max ms 

DC Grid Current. 5.5 max mm 

Plate Dissipation. 3.3 max watt . 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 200 max volts 

Heater positive with respect to cathode. 200 max volts 

Bulb Temperature. 250 max °C 


Maximum Circuit Value*: 
Grid-Circuit Resistance: 

For cathode-bias operation 
For fixed-bias operation . . . 



BEAM POWER TUBE 


1.2 max megohms 
Not recommended 


5763 


Nine-pin miniature heater- 
cathode type used as rf power ampli¬ 
fier and oscillator and as frequency 
multiplier. May be used with full in¬ 
put up to 50 Me. For operation at 175 
Me, plate input should be reduced to 80 per cent of maximum rating. Class C 
Telegraphy maximum plate dissipation, CCS 12 watts, ICAS 13.5 watts. Requires 
Nova) nine-contact socket and may be operated in any position. Outline 9, Out¬ 
lines Section. Plate shows no color when tube is operated at maximum CCS or 
ICAS ratings. 


Heater Voltage (ac/dc). 6 

Heater Current. ...!. 0 75 

Transconductance*.. 7000 

Mu-Factor. Grid No.2 to Grid No.l*.. 

Direct Interkijoctrode Capacitances: 

Grid No.l to plain. 

Grid No.l to cathode, grid No.3, grid No.2, and heater. 

Plate to cathode, grid No.3, grid No.2, and heater.. 

* Plate and grid-No.2 volts, 250; grid-No.l volts, -7.5; plate milliamperes. 45. 


16 

0.3 max 

0.5 

4.5 


volts 

amperes 

amhos 


w»f 

nat 
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RCA Transmitting Tubes 


PLATE-MODULATED RF POWER AMPLIFIER—Claw C Telephony 


Maximum Ratings: ■ ' . 

DC Plate Voltage. 

f CCS 

250 max 

ICAS 

300 max 

volts 

DC Grh>-No.3 Voltage. 

0 max 

0 max ,■ 

volts 

DC Grid-No.2 Voltage. 

250 max 

250 max 

volts 

DC GRib-No.l Voltage... 

-125 max 

-125 max 

volts 

DC Plate Current. 

40 max 

50 max 

ma 

DC Grid-No.2 Current.. 

15 max 

15 max 

ma 

DC Grid-No.1 Current. 

5 max 

5 max 

ma 

Plate Input. 

.. 10 max 

15 max 

wafts 

Grid-No.2 Input.... 

.1.5 max 

1.5 max 

watts 

Plate Dissipation. 

8 max 

12 max 

watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 

100 max 

100. max 

volts 

Heater positive with respect to cathode. 

100 max 

100 max 

volts 

Bulb Temperature (At hottest point). 

. . 250 max 

250 max 

°C 

Typical Operation at Frequencies up to 30 Me: 

DC Plate Voltage. 

250 

300 

volts 

Grid No.3. 

Connected to cathode 

at socket 

DC Grid-No.2 Voltage*. 

250 

250 

volts 

DC Grid-No.l Voltage 0 . 

-39 

-42.5 

volts 

From grid-No.l resistor of. 

39000 

18000 

ohms 

Peak RF Grid-No.l Voltage. 

46.5 

53.5 

VOltB 

DC Plate Current. 

40 

50 

ma 

DC Grid-No.2 Current. 

... 5.6 

6 - 

ma 

DC Grid-No.l Current (Approx.). 

1 

2.4 

ma 

Driving Power (Approx.) . . .'. 

0.05 

0.15 

watt 

Useful Power Output (Approx.). 

6.4- 

10" 

watts 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No. 1-Circuit Resistance. 0.1 max megohm 

* Obtained preferably from separate source modulated along with the plate supply, or from the modu¬ 
lated plate supply through a series resistor. 

° Obtained from grid-No.l resistor of value shown or from a combination of grid-No.l resistor with 
either fixed supply or cathode resistor. 

■ Measured at load of output circuit. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 


and 

RF POWER AMPLIFIER—Cla 

Maximum Ratings: 

DC Plate Voltage . * . 

ss C FM Telephony 

CCS 

... 300 max 

ICAS 

350 max 

volts 

DC Grid-No.3 Voltage . 


0 max 

0 max 

volts 

DC Grid-No.2 Voltage . 


.. . 250 max 

250 max 

volts 

DC Grid-No.1 Voltage. 


... -125 max 

-125 max 

volts 

DC Plate Current . 


.. . 50 max 

50 max 

ma 

DC Grid-No.2 Current . 


. . 15 max 

15 max 

ma 

DC Grid-No.1 Current .'.... 


... 5 max 

5 max . 

ma 

Plate Input . 


15 max 

17 max 

watts 

Grid-No.2 Input . 


... 2 max 

2 max 

watts 

Plate Dissipation . 


.. 12 max 

13.6 max 

watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. . 


100 max 

100 max 

volts 

Heater positive with respect to cathode. . 


100 max 

100 max 

volts 

Bulb Temperature (At hottest point). 


.. 250 max 

250 mux 

°C 

Typical Operation: 

DC Plate Voltage. 


30 Me 50 Mr. 

300 300 

30 Mr. 

350 

volts 

Grid Np. 3. 

DC Grid-No.2 Voltage. 


Connected to cathode at socket 



250 250 

250 

volts 

DC Grid-No.l Voltage6. 


-28.6 -60 

-28.5 

volts 

From grid-No.l resistor of. 


18000 22000 

18000 

ohms 

Peak RF Grid-No.l Voltage. 


37.5 80 

37 

volts 

DC Plate Current. 


50 50 

.48.5 

nm 

DC Grid-No.2 Current. 


6.6 5 

. 6.2 

ma 

DC Grid-No.l Current (Approx.). 


1.6 3 

1.6 

ma 

Driving Power (Approx.). .. 


0.1 0.35 

0.1 

watt 

Useful Power Output (Approx.). 


10.3" 7" 

12* 

watts 
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Technical Data 


Maximum Circuit Values (CCS or ICAS condition*): 

Grid-No. 1-Circuit Resistance. 0.1 max megohm 

6 Obtained from fixed supply or from grid-No.l resistor of value shown. 

■ Measured at load of output circuit. 

FREQUENCY MULTIPLIER . 

Maximum CCS Ratings, Same as for Plate-Modulated RF Power Amplifier, ICAS, except: 
Grid-No.2 Input .:- 2 wax watt* 


Typical Operation at Frequencies up to 175 Me: 

DC Plate Voltage. 

Grid No.3. 

DC Grid-No.2 Voltage. 

DC Grid-No.l Voltage6 • ....'. 

From grid-No.l resistor of. 

Peak RF Grid-No.l Voltage. 

DC Plate Current. .. 

DC Grid-No.2 Current. 

DC Grid-No.l Current (Approx.). 

Driving Power (Approx.). 

Useful Power Output (Approx.). 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance. 


Doubler 

Tripler 


300 

300 

volts 

Connected to cathode at socket 

** 

** 

volts 

-75 

-100 

volts 

75000 

100000 

ohms 

95 

120 

volts 

40 

35 

ma 

4 

5 

ma 

1 

1 

ma 

0.6 

0.6 

watt 

2.1* 

1.3- 

watts 


0.1 max 

megohm 


** Obtained from 300-volt supply with series resistor of 12,500 ohms. 

6 Obtained from fixed supply or from grid-No.l resistor of value shown. 
■ Measured at load of output circuit. 


AVERAGE CHARACTERISTICS 



watts. May be operated in vertical position only, filament end up or down. Out¬ 
line 94, Outlines Section. 


Filament Voltage (ac/oo) .. 

Filament Current. 

Filament Starting Current 
Amplification Factor*. 


11 *= 0.t» ' volts 
12.6 . . .amperes 
60 max amperes 
32 


17.3 





















Direct Interelectrode Capacitances: 


Grid to plate.. 5.3 

Grid to filament mid-tap... 4.7 

Plate to filament mid-tap... 3.8 


* Grid volts, -25; plate milliamperes, 200. 

AF POWER AMPLIFIER AND MODULATOR—Class B 


Maximum CCS Ratings: 

DC Plate Voltage . 4000 max 

Maximum-Signal DC Plate Current" . 500 max 

Maximum-Signal Plate Input" . 1500 max 

Plate Dissipation". 500 >»«* 


■ Averaged over any audio-frequency cycle of sine-wave form. 

PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 


DC Plate Voltage . 2500 max 

DC Grid Voltage . -500 max 

DC Plate Current . 400 max 

DC Grid Current . 150 max 

Plate Input . 1000 max 

Plate Dissipation . 400 max 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 
DC Plate Voltage ... 
DC Grid Voltage. .. . 
DC Plate Current .. . 
DC Grid Current 

Plate Input^. 

Plate Dissipation 


3000 max 
-500 max 
500 max 
150 max 
1500 max 
600 mux 


M/d 

nnf 


volts 

rua 

watts 

watts 


volts 

volts 

ma 

ma 

watts 

watts 


volts 

volts 

ma 

ma 

watts 

watts 


5794 


FIXED-TUNED OSCILLATOR TRIODE 

Pencil-type tube having integral resonators 
used in radiosonde service at 1680 Me. Fixed- 
Tuned Oscillator maximum plate dissipation, 
3.6 watts. May be operated in any position. The 
5794 is identical with type 6562/5794A except 
that the 5794 does not have an external connec¬ 
tion between the cathode and one side of the 
heater and requires a socket for the heater pins. 
Outline 74, Outlines Section. The 5794 is a 
DISCONTINUED type listed lor reference only. 



5794A 


FIXED-TUNED OSCILLATOR TRIODE 

See type 6562/6794A. 


to 


5876 

5876A 


HIGH-MU TRIODE 

Pencil types used as rf power am¬ 
plifier and oscillator in airborne and 
mobile equipment at altitudes up to 
100,000 feet without pressurized cham¬ 
bers. May be used with full input up 



1-700 Me and with reduced input up to 3000 Me. Designed for use in coaxial- 


cylinder-type circuits, but may also be used in parallel-line and lumped circuits. 
The 5876A meets the performance and environmental requirements of specifica¬ 
tion MIL-E-ID 1043 (AF). Type 5876 is used in applications not requiring special 
performance and environmental characteristics; otherwise, the 5876 is electrically 
and mechanically identical with type 5876A. Tubes may be operated in any posi¬ 


tion. Outline 70, Outlines Section. 
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Technical Data 


Heater Voltage (ac/dc) . 6 3 volts 

Heater Current . 0.135 ampere 

Transconductance 0 . 6500 /imhoB 

Amplification Factor 0 .... 56 

Plate Resistance (Approx.) 0 . 8625 ohms 

Direct Interelectrode Capacitances: • • 

Grid to plate. 1 • 

Grid to cathode and heater. 2.4 ppl 

Plate to cathode and heater. 0.035 ppl 

°Plate-supply volts, 250; cathode resistor, 76 ohms; plate milliamperes, 18. 

RF AMPLIFIER—Class AB) 

Maximum CCS Ratings: Up to 1700 Me 

DC Plate Voltage. 300 max volts 

, DC Grid Voltage. -100 max volts 

DC Plate Current. 25 max ma 

Plate Dissipation".. 6.25 max t watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 90 max volts 

Heater positive with respect to cathode. 90 max volts 

Maximum Circuit Values: 

Grid-Circuit Resistance. 0.5 max megohm 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

Maximum CCS Ratings: Up to 1700 Me 

DC Plate Voltage. 360 max volts 

DC Grid Voltage . -lOOwaz volts 

DC Plate Current. 25 max volts 

DC Grid Current. 8 max volts 

Plate Input. 9 max watts 

Plate Dissipation". 6.25 max watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 90 max volts 

Heater positive with respect to cathode. 90 max volts 

Typical CCS Operation as Oscillator in Cathode-Drive Circuit: 

At At At 

500 Me 1700 Me 3000 Me 

DC Plate-to-Grid Voltage. 262 252 252 volts 

DC Cathode-to-Grid Voltage. 12 2 2 volts 

DC Plate Current. 23 23 25 ma 

DC Grid Current (Approx.). 6 3 4 ma 

Useful Power Output (Approx.). 3 0.75 0.1 watts 

Typical CCS Operation as RF Power Amplifier in Cathode-Drive Circuit at 500 Me: 

DC Plate-to-Grid Voltage. 326 •- . volts 

DC Cathode-to-Grid Voltage...-. 51 '. volts 

DC Plate Current. 23 ma 

DC Grid Current (Approx.). 7 ma 

Driver Power Output (Approx.). 2 watts 

Useful Power Output (Approx.). 5 watts 

Maximum Circuit Values: 

Grid Circuit Resistance. 0.1 max megohm 

PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 

Maximum CCS Ratings: Up to 1700 Me' 

DC Plate Voltage. 275 max volts 

DC Grid Voltage . -100 maz volts 

DC Plate Current.. 22 max ; ma 

DC Grid Current. 8 max ma 

Plate Input. 6.0 max watts 

Plate Dissipation". 4.25 max watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 90 max volts 

Heater positive with respect to cathode. 90 max .. volts 


Maximum Circuit Values: 
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RCA Transmitting Tubes 


FREQUENCY MULTIPLIER 


Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grid Voltage. 

DC Plate Current. 

DC Grid Current. 

Plate Input. 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 


Typical CCS Operation in Cathode-Drive .Circuit: 

DC Plate-to-Grid Voltage. 

DC Cathode-to-Grid Voltage. 

DC Plate Current. 

DC Grid Current (Approx.).'.. 

Driver Power Output (Approx.). 

Useful Power Output (Approx.). 


Tripler 
to U80 Me 
390 
90 
18 
6 

2.1 

2.1 


Up to 1700 Me 
330 max 
-100 max 
22 max 
8 max ' 

7.5 max 
6.25 max 

90 max 
90 max 

Doubler 
to 960 Me 
370 
70 
17.3 
7 
2 
2 


Maximum Circuit Values: 

Grid-Circuit Resistance. 0.1 max 0.1 max megohm 

* In applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con¬ 
tact be provided between the plate cylinder and the terminal to provide adequate heat conduction. 

AVERAGE CHARACTERISTICS 



PLATt VOLTS 


♦2CM-7424T 


MEDIUM-MU TRIODE JL T 

Pencil-type tube used as plate- f _L \ 

Cqqq pulsed oscillator, as rf power amplifier c d —~ ~~~ 1 

JvYO and oscillator, and as frequency dou- J 

bier. May be used with full input up to CF”"^0 

2000 Me in cw service and in pulsed V- "h 

applications up to 4000 Me. Designed for use in coaxial-cylinder-type circuits, it 
may also be used in parallel-line and lumped circuits. Class C Telegraphy maxi¬ 
mum plate dissipation, CCS 7 watts, ICAS 8 watts. May be operated in any posi¬ 
tion. Outline 71, Outlines Section. 


Heater Voltage (ac/dc) :. 6.0 + 6% 

- 10 % 

Heater Current. 0.280 

Transconductance*. 6000 

Amplification Factor*. 27 


ampere 

/imhos 


























Technical Data 


Direct Interelectrode Capacitances: 

Grid to plate. 1.7 p/if 

Grid to cathode and heater. 2.4 nut 

Plate to cathode and heater. 0.07 max unt 

* Plate-supply volts, 200; cathode resistor, 100 ohms; plate milliamperes, 25. 

RF AMPLIFIER—Class Ai 

Maximum CCS Ratings: Up lo 81*00 Me 

DC Plate Voltage. 330 max volts 

DC Grid Voltage. -100 max volts 

DC Plate Current. 35 max ma 

Plate Dissipation. 7 max watts 

Peak Heater Cathode Voltage: 

Heater negative with respect to cathode. 90 max volts 

Heater positive with respect to cathode. 90 max volts 

Plate Seal Temperature. 175 max °C 

Maximum Circuit Value: 

Grid Circuit Resistance. 0.5 max megohm 

PLATE-PULSED OSCILLATOR*—Class C 

Maximum CCS Ratings: For « maximum on time* of 5 microseconds Up lo 4000 j/ c 

Peak Positive-Pulse Plate-Supply Voltage!. 1750 max volts 

Peak Negative-Pulse Grid Voltage . 160 max volts 

Peak Plate Current from Pulse Supply. 3 max amperes 

Peak Rectified Grid Current. 1.3 max amperes 

DC Plate Current. 3 max ma 

DC Grid Current. 1.3 max ma 

Plate Dissipation* . 6 max watts 

Duty Factor". 0.001 max 

Pui.se Duration. 1.6 max nscc 

Plate-Seal Temperature. 176 max °C 

Typical Operation with Rectangular Wave Shape in Cathode-Drive Circuit at 3300 Me: 

With dull/ factor ■ of 0.001 

Peak Positive-Pulse Hate-Supply Voltage!. 1760 volts 

Peak Negative-Pulse Grid Voltage. 110 volts 

From grid resistor of. 100 ohms 

Peak Plate Current from Pulse Supply. 3.0 amperes 

Peak Rectified Grid Current. 1.1 amperes 

DC Plate Current. v . 3 ma 

DC Grid Current..*. 1.1 ma 

Useful Power Output at Peak of Pulse! (Approx.). 1200 watts 

Pulse Duration. 1 **sec 

Pulse Repetition Rate. 1000 pps 


* In this class of service, the heater should be allowed to warm up for a minimum of 60 seconds before 
plate voltage is applied. 

• ON time for this tube is the suni of the durations of all the individual pulses which occur during any 
5000-microsecond interval. Pulse duration is defined as the time interval between the two points on the 
pulse at which the instantaneous value is 70 per cent of the peak value. The peaJc value is defined us the 
maximum value of a smooth curve through the average of the fluctuations over the top portion of the 
pulse. 

! The magnitude of any spike on the plate voltage pulse should not exceed a value of 2000 volts with 
respect to cathode, and its duration should not exceed 0.01 microsecond measured at the peak-pulse- 
value level. 

®In applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con¬ 
tact be provided between the plate cylinder and the connector in order to provide adequate heat con¬ 
duction. 

■ Duty factor is the product of pulse duration and repetition rate. For variable pulse durations and pulse 
repetition rates, the duty factor for this tube is defined as the ratio of time ‘‘on" to total elapsed time 
in any 5000-microsecond interval. 

♦ This value is determined from the average power output using the duty factor of the peak power- 
output pulse. This procedure is necessary because the power-output-pulse duty factor may be less than 
the applied-voltage-pulse duty factor because of a delay in the start of rf power output. 

PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: Up to 2000 Me CCS ICAS 

DC Plate Voltage. 260 max 320 max volts 

DC Grid Voltage. -100 max -100 max volta 

DC Plate Current. 33 max 33 max ma 
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RCA Transmitting Tubes 


DC Grid Current . 

15 max 

15 max 

ma 

Plate Input. 

8.5 max 

10.5 max 

watts 

Plate Dissipation®. 

Peak Heater-Cathode Voltage: 

5 max 

5.5 max 

watts 

Heater negative with respect to cathode. 

90 max 

90 max 

volts 

Heater positive with respect to cathode. 

90 max 

90 max 

volts 

Plate-Seal Temperature. 

175 max 

175 max 

°C 

Typical Operation in Cathode-Drive Circuit at 500 Me: 

CCS 

ICAS 


DC Plate-to-Grid Voltage . 

286 

345 

volts 

DC Cathode-to-Grid Voltagei.. 

36 

45 

volts 

DC Plate Current. 

30 

30 

ma 

DC Grid Current (Approx.). 

11 

12 

ma 

Driver Power Output (Approx.). 

1.8 

2.0 

watts 

Useful Power Output (Approx.). 

5.5 

6.5 

watts 

Maximum Circuit Values (CCS or ICAS conditions): 
Grid-Circuit Resistance. 


0.1 max 

megohm 

® In applications where the plate dissipation exceeds 2.5 watts. 

it is important that a large 

area of con- 


tact be provided between the plate cylinder and the connector in order to provide adequate heat con¬ 
duction. 

6 Obtained from grid resistor. 


RF POWER AMPLIFIER AND OSCILLATOR—Clem C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: Up to 2000 Me 

■ CCS . 

1C. 

AS 


DC Plate Voltage. 

320 

mux 

400 

max 

volts 

DC Grid Voltage. •„. 

-100 

max 

-100 

mux 

volts 

DC Plate Current. 

35 

max 

40 

max 

ma 

DC Grid Current. 

15 

mux 

15 

max 

ma 

Plate Input. 

11 

max 

16 

max 

watts 

Plate Dissipation®. : .. 

7 

max 

8 

max 

watts 

Peak Heater-Cathode Voltage: 






Heater negative with respect to cathode. 

90 

max 

90 

max 

volts 

Heater positive with respect to cathode. 

90 

max 

90 

max 

volts 

Plate-Seal Temperature. 

175 

max 

175 

max 

°C 


Typical Operation as RF Power Amplifier in Cathode-Drive Circuit: 

500 Me 1000 Me 500 Me 1000 Me 


DC Plate-to-Grid Voltage. 

347 330 

401 383 

volts 

DC Cathode-to-Grid Voltage 6. 

47 30 

51 33 

volts 

DC Plate Current. 

33 33 

35 35 

ma 

DC Grid Current (Approx.). 

13 12 

13 13 

ma 

Driver Power Output (Approx.). 

2 1.9 

2.5 2.4 

watts 

Useful Power Output (Approx.). 

7.5 5.0 

8.5 6.5 

watts 

Typical Operation as Oscillator in Cathode-Drive Circuit at 500 Me: 



DC Plate-to-Grid Voltage. 

347 

401 

volts 

DC Cathode-to-Grid Voltagei . 

47 

51 

volts 

DC Plate Current. 

33 

35 

ma 

DC Grid Current (Approx.). 

13 

13 

ma 

Useful Power Output (Approx.). 

5 

6 

watts 

Maximum Circuit Values (CCS or ICAS conditions): 
Grid-Circuit Resistance. 


0.1 max 

megohm 

FREQUENCY DOUBLER 




Maximum Ratings: Up to 2000 Me 

CCS 

ICAS 


DC Plate Voltage . . 

260 max 

■ 320 max 

volts 

DC Grid Voltage . 

-100 max 

-100 max 

volts 

DC Plate Current . 

33 max 

33 max 

ma 

DC Grid Current. 

12 max 

12 max 

ma 

Plate Input . 

8.5 max 

10.5 max 

watts 

Plate Dissipation* . 

Peak Heater-Cathode Voltage: 

6 max 

7.5 max 

watts 

Heater negative with respect to cathode. 

90 max 

90 max 

volts . 

Heater positive with respect to cathode. 

90 max 

90 max 

volts 

Plate-Seal Temperature. 

175 max 

175 max 

°c. 
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-- - ir=-— Technical Data 


Typical Operation as Doubler to 1000 Me in Cathode-Drive Circuit: 


DC Plate-to-Grid Voltage. 

290 

350 

volts 

DC Cathode-to-Grid Voltage 6. 

40 

50 

volts 

DC Plate Current. 

33 

33 

ma 

DC Grid Current (Approx.). 

7 

8 

ma 

Driver Power Output (Approx.). 

3.2 

3.6 

watta 

Useful Power Output (Approx.). 

2.75 

3.0 

watt* 

Maximum Circuit Values (CCS or ICAS conditions): 

Grid-Circuit Resistance. 


. 0.1 max 

megohm 


* In applications where the plate dissipation exceeds 2.5 watts, it is important that a large area of con¬ 
tact be provided between the plate cylinder and the connector in order to provido adequate heat con¬ 
duction. 

6 Obtained from grid resistor. 


AVERAGE CHARACTERISTICS 



TWIN BEAM POWER TUBE 

Small, heater-cathode type for af power 
amplifier and rf power amplifier and oscillator, 
and frequency-multiplier service at frequencies 
up to 500 Me. Heater volts (ac/dc), 6.3 (par- 5894 

allel), 12.6 (series); amperes, 1.8 (parallel), 0.9 
(series). Direct interelectrode capacitances 
(each unit): grid No.l to plate, 0.08 max nnl; 
grid No.l to cathode, grid No.3, internal shield, 
grid No.2 and heater, 11 nrf; plate to cathode, 
grid No.3, internal shield, grid No.2 and heater, 3.4 Requires Septar seven-contact socket and may 
be operated in vertical position, base up or down, or in horizontal position with plate terminals in hori¬ 
zontal plane. Maximum over-all length, 4-5/16 inches; maximum diameter, 1-15/16 inches. Maximum 
CCS ratings as PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR: dc plate volts, 600 
max", grid-No.2 volts, 250 max; dc grid-No.l volts, -175 max; dc plate ma., 220 max; dc grid-No.l ma., 
10 max; plate input 120 max watts; grid-No.2 input, 7 max watts; plate dissipation, 40 max watts. The 
5894 is a DISCONTINUED type listed for reference only. 




POWER TRIODE 

Forced-air-cooled heater-cathode _ 

type used as plate-pulsed oscillator 5946 

and amplifier. May be used with full 
input up to 1300 Me. For operation at 
2000 Me, plate voltage and plate input 
should be reduced to 75 per cent of maximum ratings. Class C maximum plate dis¬ 
sipation, 250 watts. Tube may be operated in any position. Outline 89, Outlines 
Section. A minimum air flow of 16 cubic feet per minute should be directed through 
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RCA Transmitting Tubes 


the radiator toward the bulb and grid terminal when the 5946 is operated at maxi¬ 
mum rated dissipation. Air flow should start before and continue during application 
of any voltages to the tube. Heater power, plate power, and air may be removed 
simultaneously. Maximum temperatures: radiator (measured on core at end adja¬ 
cent to plate ring), 180°C; grid terminal, 150°C; plate, grid, and cathode seals, 
150°C. 


Heater Voltage (ac/dc) °. 

Heater Current. 

Amplification Factor*. 

Direct Interelectrode Capacitances: 

Grid to plate. 

Grid to cathode and heater. 

Plate to cathode and heater 3 . 


6.3 

volts 

3.4 

amperes 

25 


6 


11 

uni 

0.19 

nni 


° Heater voltage must be applied for a minimum period of 1 minute before the application of plate 
voltage. 

* Grid volts, -15; plate milliamperes, 250. 

D With external shield connected to grid. 


Maximum Ratings: PLATE-PULSED OSCILLATOR 

For an ON time ® of . 

Peak Positive-Pui.se Plate-Supply Voltage♦... 

Peak Negative-Pulse Grid Voltage. 

Peak Plate Current From Pui.se Supply. 

Peak Rectified Grid Current. 

DC Plate Current. 

DC Grid Current. 

Plate Input. 

Plate Dissipation. 


AND AMPLIFIER—Class C 


10 max 

100 max 

nsec 

7500 max 

7500 max 

volts 

600 max 

600 max 

volts 

4.5 max 

3.5 max 

amperes 

1.0 max 

0.75 max 

amperes 

45 max 

250 max 

ma 

10 max 

70 max 

ma 

340 max 

340 max 

watts 

250 max 

250 max 

watts 



Typical Operation with Rectangular Wave Shape in Cathode-Drive Oscillator Circuit at 1 250 Me: 


With duty factor ■ of 0.01 

Peak Positive-Pulse Plate-Supply Voltage*. 

Peak Negative-Pulse Grid Voltage. 

From cathode resistor of*. 

Peak RF Grid Voltage. 

Peak Plate Current from Pulse Supply. 

Peak Rectified Grid Current. 

DC Plate Current. 

DC Grid Current. 

Useful Power Output at Peak of Pulse* (Approx.). 


5500 

7500 

volts 

375 

500 

volts 

100 

100 

ohms 

625 

850 

volts 

3.5 

4.5 

amperes 

0.25 

0.50 

amperes 

35 

45 

ma 

2.5 

5 

ma 

8000 

14000 

watts 


® ON time for this tube is defined as the sum of the durations of all the individual pulses which occur 
during any 1000-microsecond interval. Pulse duration is defined as the time interval between the two 
points on the pulse at which the instantaneous value is 70 per cent of the peak value. The peak value is 
defined as the maximum value of a smooth curve through the average of the fluctuations over the top 
portion of the pulse. 
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Technical Data 


♦ The magnitude of any spike on the plate-voltage pulse should not exceed a value of 8.5 kilovolts with 
respect to cathode, and its duration should not exceed 0.5 microsecond measured at the peak-pulse- 
value level. 

■ Duty factor is the product of pulse duration and repetition rate. For variable pulse durations and pulse 
repetition rates, the duty factor for this tube is defined as the ratio of “on” to total elapsed time in any 
500-microsecond interval. 

A Obtained preferably from cathode resistor of value shown. In certain applications, partial grid-resistor 
bias may be used. 

4 Determined from the average power output using the duty factor of the peak power output pulse. 
This procedure is necessary because the power-output-pulse duty factor may be less than the applied- 
voltage-pulse duty factor because of a delay in the start of rf power output. 



6026 


OSCILLATOR TRIODE 

Subminiature heater-cathode 
type used in radiosonde service at 400 
Me. Class C Telegraphy maximum 
CCS plate dissipation, 3 watts. May 
be operated in any position. Outline 
4, Outlines Section. The flexible leads of the 6026 are usually soldered to the circuit 
elements. Soldering of the leads may be made close to the glass-button base pro¬ 
vided care is taken to conduct excessive heat away from the lead seal. Otherwise, 
the heat of the soldering operation will crack the seals of the leads and damage the 

Hiho Pinto ehmva no color whon tnhp nnornt" 1 . : -- 


>) 


CITANCES: 


Wl CO 


0.2 

ampere 

5900 

/mihos 

24 


4000 

ohms 

1.8 

nnl 

2.0 

Util 

0.42 

w*f 


i which the heater is supplied from batteries and the equipment-design 
light weight, and high efficiency are the primary considerations even 
ncy of the 6026 in such service is only a few hours, 
do resistor, 220 ohms; plate milliampercs, 12. 


Heateh Current (At 6.3 volt 

Transconductance*. 

Amplification Factor*. 

Plate Resistance (Approx.)* 
Direct Interelectrode Cap/ 

Grid to plate. 

Grid to cathode and heater 
Plate to cathode and heatei 
° For radiosonde applications i 
requirements of minimum size 
though the average life expectn 
* Plate-supply volts, 120; cath< 


OSCILLATOR—Class C Telegraphy 


GE. 

Ilator at 400 Me: 


150 max 

volts 

-50 max 

volts 

40 max 

ma 

10 max 

ma 

3.3 max 

watts 

3.0 max 

watts 

0 max 

volts 


136 

volts 

1300 

ohms 

20 

ma 

9.5 

ma 

1.25 

watts 


BEAM POWER TUBE 

Small, sturdy, glass-octal heater- -- - - 

hode type used as af power ampli- OI46 

■ and modulator and as rf power 
plifier and oscillator. May be used 
;h full input up to 60 Me and with 
> Me. Class C Telegraphy maximum plate dissipation, 
vatts. 


Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grid Voltage. 

Total Cathode Current 

DC Grid Current. 

Plate Input. 

Plate Dissipation. 

Peak Heater-Cathode Volt/ 


Typical Operation as an Osci 

DC Plate Voltage.. 

Grid Resistor.. 

DC Plate Current. 

DC Grid Current (Approx.). . 
Useful Power Output.. 



CCS 20 watts, ICAS 
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RCA Transmitting Tubes 


Heater Voltage (ac/dc) . 




6.3 

volts 

Heater Current. 




1.25 

amperes 

Transconductance*. 




7000 

Mmhos 

Mu-Factor, Grid No.2 to Grid No.l*. 

Direct Interelectrode Capacitances: 




4.5 


Grid No.l to plate. 

Grid No.l to cathode, grid No.3, grid No.2, internal shield, base sleeve, 

0.24 max 

nnl 

and heater. 

Plate to cathode, grid No.3, grid No.2, internal shield, base sleeve, and 

13 

nni 

heater. 

* Plate and grid-No.2 volts, 200; plate milliamperes, 100. 



8.5 

w»f 

AF POWER AMPLIFIER AND MODULATOR 

Maximum Ratings: 

— Class ABi 

CCS ICAS 


DC Plate Voltage. 



600 max 

750 max 

volts 

DC Grid-No.2 Voltage . 



250 max 

250 max 

volts 

Maximum-Signal DC Plate Current" . 

. 


125 max 

135 max 

ma 

Maximum-Signal Plate Input". 



60 max 

85 max 

watts 

Maximum-Signal Grid-No.2 Input" . 



3 max 

3 max 

watts 

Plate Dissipation" . 

Peak Heater-Cathode Voltage: 



20 max 

25 max 

watts 

Heater negative with respect to cathode. 



135 max 

135 max 

volts 

Heater positive with respect to cathode. 

, . , _ .. Values are for 2 lubes 

Typical Operation: 


CCS 

135 max 

135 max 

ICAS 

volts 

DC Plate Voltage. 

400 

500 

600 

600 750 

volts 

DC Grid-No.2 Voltage®. 

DC Grid-No.l Voltage: 

190 

185 

180 

200 195 

volts 

With fixed-bias source. 

-40 

-40 

-45 

-50 -50 

volts 

Peak AF Grid-No. 1-to-Grid-No.l Voltage 0 . . 

80 

80 

90 

100 100 

volts 

Zero-Signal DC Plate Current. 

63 

57 

26 

28 23 

ma 

Maximum-Signal DC Plate Current. 

228 

215 

200 

229 220 

ma 

Zero-Signal DC Grid-No.2 Current. 

2.6 

2 

1 

1 1 

ma 

Maximum-Signal DC Grid-No.2 Current- 

25 

25 

23 

27 26 

ma 

Effective Load Resistance (Plate to plate) . . 

4000 

5500 

7000 

6000 8000 

ohms 

Maximum-Signal Driving Power (Approx.) . 

0 

0 

0 

0 0 

watts 

Maximum-Signal Power Output (Approx.). . 

Maximum Circuit Values (CCS or ICAS): 

Grid-No.1-Circuit Resistance under any condition: 0 

55 

70 

82 

95 120 

watts 

With fixed bias. 




0.1 max 

megohm 

With cathode bias. 




Not recommended 


° The driver stage should be capable of supplying the No.l grids of the class ABi stage with the specified 
driving voltage at low distortion. 

D The type of input coupling network used should not introduce too much resistance in the grid-No.l 
circuit. Transformer or impedance coupling devices are recommended. 


AF POWER AMPLIFIER AND MODULATOR—CLASS AB 2 


Maximum Ratings: 

DC Plate Voltage. 



CCS 

600 max 

ICAS 

750 max 

V0lt8 

DC Grid-No.2 (screen-grid) Voltage. 



250 max 

250 

max 

volts 

Maximum-Signal DC Plate Current". 



125 max 

135 

max 

ma 

Maximum-Signal Plate Input". 



62.5 max 

90 

max 

watts 

Maximum-Signal Grid-No.2 Input". 



3 max 

3 

max 

watts 

Plate Dissipation". 



20 max 

25 

max 

watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode.... 



135 :nax 

135 

max 

volts 

Heater positive with respect to cathode. 



135 max 

135 

max 

volts 

Bulb Temperature (At hottest point). 



220 max 

220 

max 

°C 

Typical Operation {Values are for 2 lubes): 

DC Plate Voltage. 

400 

500 

600 

600 

750 

volts 

DC Grid-No.2 Voltage®. 

175 

175 

165 

190 

165 

volts 

DC Grid-No.l (Control-Grid) Voltage. 

-41 

-44 

-44 

-48 

-46 

volts 

Peak AF Grid-No.1-to-Grid-No.l Voltage... 

95 

102 

97 

109 

108 

volts 

Zero-Signal DC Plate Current. 

33 

27 

22 

28 

22 

ma 

Maximum-Signal DC Plate Current. 

232 

242 

207 

270 

240 

ma 

Zero-Signal DC Grid-No.2 Current. 

1.1 

0.7 

0.6 

1.2 

0.3 

ma 

Maximum-Signal DC Grid-No.2 Current.... 

18 

18 

17 

20 

20 

ma 

Maximum-Signal DC Grid-No.l Current- 

1.6 

1.9 

1.1 

2 

2.6 

ma 

Effective Load Resistance (Plate to plate) .. 

3700 

4600 

6800 

5000 

7400 

ohms 

Maximum-Signal Driving Power (Approx.) . 

0.2 

0.3 

0.2 

0.3 

0.4 

watt. 

Maximum-Signal Power Output (Approx.).. 

62 

83 

90 

113 

131 

watts 
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Technical Data 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No.l-Circuit Resistance. 30000$ max ohms 

■ Averaged over any audio-frequency cycle of sine-wave form. 

® Obtained preferably from a separate source or from the plate-voltage supply with a voltage divider. 
$ For operation at less than maximum ratings, this value may be as high as i00000 ohms. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: 

CCS 

ICAS 


DC Plate Voltage. 

. 480 max 

600 max 

volts 

DC Grid-No.2 Voltage. 

. 250 max 

250 max 

volts 

DC Grid-No.1 Voltage. 

. —150 max 

-150 max 

volts 

DC Plate Current. 

. 117 max 

125 max 

ma 

DC Grid-No. 1 Current. 

. 3.5 max 

4.0 max 

ma 

Plate Input. 

. 45 max 

67.5 max 

watts 

Grid-No.2 Input. 

. 2 max 

2 max 

watts 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

. 13.3 max 

16.7 max 

watts 

Heater negative with respect to cathode. 

. 135 max 

135 max 

volts 

Heater positive with respect to cathode. 

. 135 mux 

135 max 

volts 

Bulb Temperature (At hottest point). 

. 220 max 

220 max 

°C 


Typical Operation: 


DC Plate Voltage. 

400 

475 

600 

volts 

DC Grid-No.2 Voltage*. 

150 

135 

150 

volts 

From series resistor of. 

33000 

51000 

56000 

ohms 

DC Grid-No.l Voltageo. 

-87 

-77 

-87 

volts 

From grid-No.l resistor of. 

. 27000 

27000 

27000 

ohms 

Peak RF Grid-No.l Voltage. 

107 

95 

107 

volts 

DC Plate Current. 

112 

94 

112 

ma 

DC Grid-No.2 Current. 

7.8 

6.4 

7.8 

ma 

DC Grid-No.l Current (Approx.). 

3.4 

2.8 

3.4 

ma 

Driving Power (Approx.). 

0.4 

0.3 

0.4 

watt 

Power Output (Approx.). 

32 

34 

52 

watts 

Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No. t-Circuit Resistance. 



30000$ max 

ohms 


t Obtained preferably from a separate source modulated along with the plate supply, or from the modu¬ 
lated plate supply through a series resistor of value shown. 

6 Obtained from grid-No.l resistor of value shown or from a combination of grid-No.l resistor with 
either fixed supply or cathode resistor. 

$ For operation at less than maximum rated conditions, this value may be as high as 100000 ohms. 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 


RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: 


CCS 

ICAS 


DC Plate Voltage. 


600 max 

750 max 

volts 

DC Grid-No.2 Voltage. 


250 max 
-150 max 
140 max 

250 max 

volts 

DC Plate Current. 


150 max 

ma 

DC Grid-No. 1 Current. 


3.5 max 

4.0 max 

ma 

Plate Input. 


67.5 max 

90 max 

watts 

Grid-No.2 Input. 


3 max 

3 max 

watts 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 


20 max 

25 max 

watts 

Heater negative with respect to cathode. 


135 max 

135 max 

volts 

Heater positive with respect to cathode. 


135 max 



Bulb Temperature (At hottest point). 


220 max 

220 viax 

°C 

Typical Operation as Amplifier up to 60 Me: 

DC Plate Voltage. 

500 

600 

600 750 

volts 

DC Grid-No.2 Voltage*. 

170 

150 

180 160 

volts 

From series resistor of. 

36000 

51000 

43000 56000 

ohms 

DC Grid-No.l Voltage a $. 

-66 

-58 

-71 -62 

volts 

From grid-No.l resistor of. 

27000 

20000 

24000 20000 

ohms 

From cathode resistor of. 

470 

470 

430 470 

ohms 

Peak RF Grid-No.l Voltage. 

84 

73 

91 79 

volts 

DC Plate Current. 

135 

112 

150 120 

ma 

DC Grid-No.2 Current. 

9 

9 

10 11 


DC Grid-No.l Current (Approx.). 

2.5 

2.8 

2.8 3.1 

ma 

Driving Power (Approx.). 

0.2 

0.2 

0.3 0.2 

watt 

Power Output (Approx.). 

48 

52 

66 70 

watts 
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--—.—■- . — - Technical Data — ■ ■ ■—r — _ 

OPERATING CONSIDERATIONS 

Type 6146 requires Octal socket and may be operated in any position. Simpli¬ 
fied shielding and good performance are facilitated by the base sleeve with separate 
base-pin connection and the triple base-pin connection for cathode, grid No.3, and 
internal shield. Outline 17, Outlines Section. 

For operation at 120 Me, plate voltage should be reduced to 67 per cent of 
maximum rating; plate input to 79 per cent. At 175 Me, plate voltage should be 
reduced to 53 per cent of maximum rating; plate input to 66 per cent. 

Plate shows no color when tube is operated at maximum CCS or ICAS ratings. 


AVERAGE CHARACTERISTICS 
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RCA Transmitting Tubes 


6155/ 
4-125 A 


BEAM POWER TUBE 


Forced-air-cooled, thoriated- 
tungsten filament type used as af 
power amplifier and modulator, and 
as rf power amplifier and oscillator. 

May be used with full input to 120 
Me, and with reduced input up to 250 Me. Class C Telegraphy maximum CCS 
plate dissipation, 125 watts. Requires Giant five-contact socket and may be oper¬ 
ated in vertical position only, base up or down. Outline 30, Outlines Section. 



Filament Voltage (ac/dc) . 5.0 volts 

Filament Current . 6.5 amperes 

Mu-Factor Grid No.2 To Grid No.l*. 6.2 

Direct Interelectrode Capacitances: 

Grid No.l to plate. 0.07 max nnt 

Grid No.l to filament and grid No.2. 11 aat 

Plate to filament and grid No.2. 3 mil 

Seal Temperature: 

Plate. 220 max °C 

Grid No.2, grid No.l and filament. 180 max °C 


* Plate volts, 3000; grid-No.2 volts, 400; plate milliamperes, 50. 


AF POWER AMPLIFIER AND MODULATOR 


Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Grid-No. 1 Voltage. 

Maximum-Signal DC Plate Current 0 

Maximum-Signal Plate Input 0 . 

Maximum-Signal Grid-No.2 Input 0 . .. 
Plate Dissipation®. 


Class ABi 

Class ABs 


3000 max 

3000 max 

volts 

600 max 

400 max 

volts 

-500 max 

-500 max 

volts 

225 max 

225 i wax 

ma 

350 max 

500 max 

watts 

20 max 

20 max 

watts 

125 max 

125 max 

watts 


RF POWER AMPLIFIER—Class B Telephony 

Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Plate Current. 

Plate Input.:. 

Grid-No.2 Input. 

Plate Dissipation. 


3000 max volts 

400 max volts 

135 max ma 

200 max watts 

14 max watts 

125 max watts 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: 

DC Plate Voltage. 2500 max 

DC Grid-No.2 Voltage. 400 max 

DC Grid-No.1 Voltage. -500 max 

DC Plate Current. 200 max 

DC Grid-No.1 Current. 15 max 

Plate Input. 415 max 

Grid-No.2 Input. 20 max 

Plate Dissipation. 83 max 


volts 

volts 

volts 

ma 

ma 

watts 

watts 

watts 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 

DC Plate Voltage. 3000 max 

DC GRid-No.2 Voltage. 400 max 

DC Grid-No.1 Voltage. -500 max 

DC Plate Current. 225 max 

DC Grid-No.1 Current. 15 max 

Plate Input. 625 max 

Grid-No.2 Input . 20 max 

Plate Dissipation . 125 max 


° Averaged over any audio-frequency of sine-wave form. 


volts 

volts 

volts 

ma 

mu 

watts 

watts 

watts 
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Technical Data 



BEAM POWER TUBE 

_Forced-air-cooled thoriated- 

c 2 ( 2 ?r —-i 1C 4 7^2 tungsten-filament type used as af WUW/ 
power amplifier and modulator, and A _Q tin A 
^ as rf power amplifier and oscillator. “"A JUM 

p e May be used with full input up to 75 

Me and with reduced input up to 120 Me. Class C Telegraphy maximum CCS 
plate dissipation, 250 watts. Requires Giant five-contact socket and may be oper¬ 
ated in vertical position only, base up or down. Outline 35, Outlines Section. 

Filament Voltage (ac/dc) . 5.0 volts 

Filament Current . 14.1 amperes 

Mu-Factor, Grid No.2 To Grid No.l*. 5.1 

Direct Interelectrode Capacitances: 

Grid No.l to plate. 0.14 max nnf 

Grid No.l to filament and grid No.2. 13 upt 

Plate to filament and grid No.2. 4.6 nnf 

Seal Temperature: 

Plate. 220 max °C 

Grid No.2, grid No.l, and filament. 180 max °C 

,i ‘ Plate volts, 3000; grid No.2 volts, 500; plate milliamperes, 100. 


AF POWER AMPLIFIER AND MODULATOR 


Maximum CCS Ratings: 

Class ABi 

Class ABs 


DC Plate Voltage. 


4000 max 

volts 

DC Grid-No.2 Voltage. 


600 max 

volts 

DC Grid-No.1 Voltage. 


-500 max 

volts 

Maximum-Signal DC Plate Current 0 . 


350 max 

rna 

Maximum-Signal Plate Input 0 . 


1000 max 

watts 

Maximum-Signal Grid-No.2 Input 0 . 

. 35 max 

35 max 

watts 

Plate Dissipation 0 . 


250 max 

watts 

RF POWER AMPLIFIER- 

•Class B Telephony 



Maximum CCS Ratings: 




DC Plate Voltage. 


4000 max 

volts 

DC Grid-No.2 Voltage. 


600 max 

volts 

DC Plate Current. 


210 max 

ma 

Plate Input. 


400 max 

watts 

Grid-No.2 Input. 


23 max 

watts 

Plate Dissipation. 


250 max 



PLATE-MODULATED RF POWER AMPLIFIER-Class C Telephony 


Maximum CCS Ratings: 

DC Plate Voltage- 

DC Grid-No.2 Voltage 
DC Grid-No.1 Voltage 

DC Plate Current_ 

DC Grid-No.1 Current 

Plate Input. 

Grid-No.2 Input. 

Plate Dissipation. 


3200 max 

volts 

600 max 

volts 

-500 max 

volts 

275 max 

ma 

20 max 

ma 

825 max 

watts 

35 max 

watts 

165 max 

watts 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grii>-No.2 Voltage.. 

DC Grid-No.1 Voltage. 

DC Plate Current. 

DC Grid-No.1 Current. 

Plate Input. 

Grii>-No.2 Input. 

Plate Dissipation. % . 

0 Averaged over any audio-frequency cycle of sine-wave form. 


4000 max 

volts 

600 max 

volts 

-500 max 

volts 

350 max 

ma 

20 max 

ma 

1250 max 

watts 

35 max 

watts 

250 max 

watts 
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RCA Transmitting Tubes 


6159 


BEAM POWER TUBE 

Small, sturdy, glass-octal heater- 
cathode type used as af power ampli¬ 
fier and modulator and as rf power 
amplifier and oscillator. May be used 
with full input up to 60 Me and with 
reduced input up to 175 Me. Class C Telegraphy maximum plate dissipation, CCS 
20 watts, ICAS 25 watts. Outline 17, Outlines Section. Heater volts, 26.5; am¬ 
peres, 0.3. Except for heater rating, this type is identical with type 6146. 



POWER TRIODE 

Compact forced-air-cooled heater- 
61 61 cathode type having integral radiator 

1 used as rf power amplifier and oscilla¬ 

tor and as frequency multiplier. Coax¬ 
ial terminal arrangement facilitates 
use in cathode-drive circuits of the coaxial-cylinder type. May be used with full 
input up to 900 Me and with reduced input up to 2000 Me. Class C Telegraphy 
maximum CCS plate dissipation, 250 watts. 



Heater Voltage (ac/dc) :° 

Average. 

Maximum. 

Heater Current (At 6.3 volts). 

Amplification Factor*. 

Direct Interelectrode Capacitances: 

Grid to plate. 

Grid to cathode and heater. 

Plate to cathode and heater 0 . 


6.30 

volts 

6.9 

volts 

3.4 

25 

amperes 

6 

M/if 

11 

util 

1.22 

aal 


0 Because the cathode is subjected to considerable back bombardment as the frequency s increased 
with resultant increase in temperature, the heater voltage should be reduced depending on operating 
conditions and frequency to prevent overheating the cathode and resultant short life. 

0 Average heater voltage must be applied for a minimum period of one minute before the application 
of plate voltage. 

* Grid volts, -15; plate milliamperes, 250. 

° With external flat shield having minimum diameter of inches located in plane of grid terminal 
and perpendicular to axis of tube. Shield is connected to grid terminal. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: 
DC Plate Voltage. .. 

DC Grid Voltage. 

DC Plate Current . . . 
DC Grid Current. ... 

Plate Input. 

Plate Dissipation 


1300 wax volts 

-300 wax volts 

210 max rna 

See Rating Chart 
270 max watts 

167 max watts 


Typical Operation in Cathode-Drive Circuit: 

DC Plate-to-Grid Voltage. 

DC Cathode-to-Grid Voltage. 

Peak RF Cathode-to-Grid Voltage. 

DC Plate Current. 

DC Grid Current (Approx.). 

Driver Power Output (Approx.) - . 

Output Circuit Efficiency (Approx.). 

Useful Power Output (Approx.).. 


600 Me 
1400 
150 
200 
210 
70 
70* 
80 
180 


900 Me 
1400 
150 
200 
210 
70 
75f 
60 
120 


volts 
volts 
volts 
ma 
ma 
watts 
per cent 
watts 


■ In this type of service, the 6161 can be modulated 100 per cent if the rf driver stage is also modulated 
100 per cent simultaneously. Care should be taken to insure that the driver-modulation and amplifier- 
modulation voltages are exactly in phase. 

* This value includes 18 watts of circuit loss and 40 watts added to plate input. 

♦ This value includes 23 watts of circuit loss and 40 watts added to plate input. 
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Technical Data 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 


RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: 


DC Plate Voltage . 
DC Grid Voltage . . 
DC Plate Current 
DC Grid Current. . 

Plate Input. 

Plate Dissipation . 


Typical Operation in Cathode-Drive Circuit: 600 Me 

DC Plute-to-Grid Voltage. 1650 

DC Cathode-to-Grid Voltage. 150 

From grid resistor of. 3000 

Peak RF Cathode-to-Grid Voltage. 200 

DC Plate Current. .... 250 

DC Grid Current (Approx.). 50 

Driver Power Output (Approx.). 76° 

Output Circuit Efficiency (Approx.). 82 

Useful Power Output (Approx.). 270 


1600 max 

Volt8 

-300 max 

volts 

250 max 

ma 

See Rating Chart 

400 max 

watts 

250 max 

watts 

900 Me 

1650 

volts 

150 

volts 

15000 

ohms 

200 

volts 

250 

ma 

10 

ma 

80* 

watts 

60 

per cent 

180 

watts 


0 This value includes 18 watts of circuit loss and 45 watts added to plate input. 
• This value includes 23 watts of circuit loss and 45 watts added to plate input. 


FREQUENCY MULTIPLIER—Class C 

Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grid Voltage. 

DC Plate Current. 

DC Grid Current. 

Plate Input. 

Plate Dissipation. 


1600 max volts 

-300 max volts 

250 max ma 

See Rating Chart 
400 max watts 

250 max watts 


Typical Operation as Doubler in Cathode-Drive Circuit: 

DC Plate-to-Grid Voltage. 

DC Cathode-to-Grid Voltage. 

From cathode resistor of. 

Peak RF Cathode-to-Grid Voltage. 

DC Plate Current. 

DC Grid Current (Approx.). 

Driver Power Output (Approx.) 0 . 

Output Circuit Efficiency (Approx.). 

Useful Power Output (Approx.). 


10 Me 

900 Me 


1760 

1676 

volts 

260 

176 

volts 

860 

645 

ohms 

300 

300 

volts 

250 

250 

ma 

50 

21 

ma 

125 

100 

watts 

90 

80 

per cent. 

180 

• 140 

watts 


0 Approximate total driving power required. A portion of this power appears in the plate circuit. 


AVERAGE CHARACTERISTICS 
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RCA Transmitting Tubes 



OPERATING FREQUENCY- Me 

92CM-832IT 


OPERATING CONSIDERATIONS 

Type 6161 may be operated in any position. Outline 89, Outlines Section. 

For operation at 1200 Me, plate voltage and plate input should be reduced to 
80 per cent of maximum ratings; at 1400 Me, to 71 per cent; at 1650 Me, to 62.5 
per cent; at 2000 Me, to 62.5 per cent. 

A minimum air flow of 16 cubic feet per minute should be directed by a blower 
through the radiator toward the bulb and the grid terminal when the 6161 is oper¬ 
ated at maximum rated dissipation. Air flow should start before and continue dur¬ 
ing the application of any voltages to the 6161. Maximum temperatures; radiator 
(measured on core at end adjacent to plate ring), 180°C; grid terminal, 150°C; 
cathode terminal, 150°C; plate, grid, and cathode seals, 150°C. 

The 6161 supersedes the 5588 for new equipment design. 

UHF DIODE 

, _ «_ ^ Small, sturdy, pencil type used in 

O I / O pulse-detection and pulse-power-meas¬ 
uring service at frequencies up to 3300 
Me. Type 6173 may be operated in any 
position. Outline 69, Outlines Section. 



Heater Voltage (ac/dc). 

Heater Current. 

Resonant Frequency (Approx.). 

Direct Interelectrode Capacitance (Approx.): 

Plate to cathode. 

Terminal Temperature (Plate and cathode) 


6.3 

volts 

0.135 

ampere 

1600 

Me 

1.1 

p/il 

175 max 

°C 


PULSE-DETECTION and PULSE-POWER-MEASURING SERVICEJ 


Maximum Ratings: 

Peak Inverse Plate Voltage. 

Peak Pulse Plate Voltage. 

Peak Pulse Plate Current. 

DC Plate Current. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode 
Heater positive with respect to cathode. 


For altitudes up to 10,000 feet 
... 1000 max volts 

... 150 max volts 

,... 1 max ampere 

, ... 1 viax ma 

,... 90 max volts 

,... 90 max volts 


HALF-WAVE RECTIFIER 


Maximum Ratings: 

Peak Inverse Plate Voltage. 

Peak Plate Current. 

Hot-Switching Transient Plate Current : 0 

For duration of 0.2 second maximum. 

DC Output Current.!. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. . . 
Heater positive with respect to cathode. . . 


For altitudes up to 100,000 feet 


375 max volts 

50 max ma 

250 max ma 

5.5 max ma 

90 max volts 

90 max volts 


} In this class of service, the heater should be allowed to warm up for a minimum of 60 seconds before 
plate voltage is applied in order to allow the cathode to reach normal operating temperature and to be 
able to supply the high peak plate currents encountered in this class of service. 

° A minimum plate-load impedance (including the source impedance) of 300 ohms is required to limit 
the hot-switching transient plate current and thereby prevent damage to the tube when the plate vol¬ 
tage is applied. 
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Technical Data = 


OPERATING CONSIDERATIONS 

Connections to the cathode terminal and the plate terminal should be made by 
flexible spring contacts only. The connectors must make firm, large-surface contact, 
yet must be sufficiently flexible so that no part of the tube is subjected to strain. 
Unless this recommendation is observed, the glass-to-metal seals may be damaged. 

The heater leads should not be soldered to the circuit elements. The heat of the 
soldering operation may crack the glass seals of the heater leads and damage the tube. 

The Pulse Rating Chart represents graphically the relationships between pulse 
duration, pulse-repetition rate, and peak-pulse plate current. This chart provides 
a wide choice of operating parameters within the tube’s ratings. Dotted boundary 
line ABC is the locus of the maximum peak-pulse-plate-current values for various 
pulse durations. When two of the three parameters shown are known, the maximum 
allowable value of the third parameter can be selected from the chart. For example, 
if an application requires a 1-microsecond pulse and a pulse-repetition rate of 1000 
pulses per second, the maximum allowable peak-pulse plate current is 1 ampere. 
Since the pulse-repetition rate of 1000 is a maximum value for a pulse duration of 1 
microsecond, it follows that any pulse-repetition rate up to 1000 may be used under 
these conditions. If a longer pulse duration is required, e.g., 1.5 microseconds, and 
the same pulse-repetition rate of 1000 is required, the maximum allowable peak- 
pulse plate current is 0.67 ampere. 

In applications where groups of pulses are employed, the total pulse duration 
of the individual pulses in any one group may be determined and treated as the 
pulse duration of the group as a single wide pulse. 


AVERAGE PLATE CHARACTERISTIC 
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RCA Transmitting Tubes 


BEAM POWER TUBE 

Ceramic-metal, forced-air cooled, c 2 

O I O I heater-cathode type used as an rf power 

amplifier and oscillator. May be used 
with full input up to 200 Me. Class C 
Telegraphy maximum plate dissipa- 

pation, CCS 2000 watts; must be operated in vertical position, either end up. Out¬ 
line 92, Outlines Section. Air flow must be adequate to limit the radiator-core and 
the terminal temperatures to their specified maximum values. Heater power, plate 
power, and air flow may be removed simultaneously. 



Heater VoltageJ (ac/dc) . 120 max volts 

Heater Current (At 120 volts). 1.6 amperes 

Minimum Heating Time (At 117 volts). 5 minutes 

Mu-Factor, Grid No.2 to Grid No.l°. 7 

Direct Interelectrode Capacitances: 

Grid No.l to plate 0 . 0.40 max nnl 

Grid No.l to cathode and heater. 46 ju/if 

Plate to cathode and heater 0 ". 0.10 max nnl 

Grid No.l to grid No.2. 50 mit 

Grid No.2 to plate. 22 nn( 

Grid No.2 to cathode and heater". 4.4 max mj,1 

Radiator Temperature (Measured on core at end adjacent to plate- 

terminal flange). 180 max °C 

Seal and Terminal Temperature: 

Cathode, heater, grid No.l, grid No.2, and plate. 180 max °C 


t Because the cathode is subjected to considerable back bombardment as the frequency is increased, 
with resultant increase in temperature, the heater voltage should be reduced depending on operating 
conditions and frequency to prevent overheating the cathode and resultant short life. 

° With external flat metal shield having a diameter of 8 inches and center hole approximately 3-7/16 
inches in diameter. Shield is located in plane of the grid-No.2 terminal, perpendicular to the tube axis, 
and is connected to grid-No.2 terminal. 

■ Same as preceding, except that center hole has diameter of approximately 3 inches, and shield is con¬ 
nected to grid-No.l terminal. 

0 For plate volts, 1000; grid-No.2 volts, 400; plate amperes, 1. 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: 

DC Plate Voltage- 

DC Grid-No.2 Voltage 
DC Grid-No.1 Voltage 
DC Plate Current. . . 
DC Grid-No.1 Current 

Plate Input. 

Grid-No.2 Input. 

Plate Dissipation. 


1600 max 

volts 

400 max 

volts 

-300 max 

volts 

1.05 max 

amperes 

0.2 max 

ampere 

1650 max 

watts 

25 max 

watts 

1300 max 

watts 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 


RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Grid-No.1 Voltage. 

DC Plate Current. 

DC Grid-No.1 Current. 

Plate Input. 

Grid-No.2 Input.:. 

Plate Dissipation. 


6263 

6263A 


MEDIUM-MU TRIODE 

Pencil-type tubes having integral 
radiator; used as rf power amplifier 
and oscillator in mobile equipment and 
in aircraft transmitters at altitudes up 
to 60,000 feet without pressurized 


2000 max 

volts 

500 max 

volts 

-300 max 

volts 

1.25 max 

amperes 

0.2 max 

ampere 

2500 max 

watts 

40 max 

watts 

2000 max 

watts 

p 
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Technical Data 


chambers. The 6263A is used in applications requiring dependable performance 
under severe environmental conditions. The 6263A is unilaterally interchangeable 
with the 6263. Tubes may be used with full input up to 500 Me and with reduced 
input up to 1700 Me. Class C Telegraphy maximum plate dissipation, CCS 8 
watts, ICAS 13 watts. 


Heater Voltage (ac/dc): 

Under transmitting conditions. 

Under stand-by conditions. 

Heater Current at 6.0 volts. 

Transconductance*. 

Amplification Factor. 

Direct Interelectrodes Capacitances (Without external shield): 

Grid to plate. 

Grid to cathode and heater. 

Plate to cathode and heater. 

Incoming Air Temperature. 

Plate-Terminal Temperature (Measured at plate terminal). 

* Plate volts, 200; plate milliamperes, 27. 


6.0 

volts 

6.3 max 

volts 

0.280 

ampere 

7000 

Mmhos 

27 


1.7 

nul 

2.8 

mxl 

0.08 max 

nul 

40 max 

°C 

175 max 

°C 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

For altitudes up to 60,000 feet 


Maximum Ratings: 

DC Plate Voltage. 

DC Grid Voltage. 

DC Plate Current. 

DC Grid Current. 

DC Cathode Current. 

Plate Input (6263A) 0 . 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 
Heater positive with respect to cathode. 
° CCS plate input 0263, 13 max watts. 


DC Plate-to-Grid Voltage. 

DC Cathodc-to-Grid Voltage". . 

DC Plate Current. 

DC Grid Current (Approx.). . . . 
Useful Power Output (Approx.)* 


CCS 
330 max 
-100 max 
40 max 
25 max 
55 max 
13.2 max 
8 max 


ICAS 
400 max 
-100 max 
55 max 
25 max 
70 max 
22 max 
13 max 


volts 

volts 

ma 

tna 

ma 

watts 

watts 



50 max 

50 max 

volts 


50 moa; 

50 max 

volts 

uit: • 

500 Me 

1700 Me 

500 Me 


CCS 

CCS 

ICAS 


380 

270 

385 

volts 

30 

20 

35 

volts 

35 

40 

40 

ma 

11 

9 

14 

ma 

5 

0.9 

7 

watts 


Typical Operation as RF Power Amplifier in Cathode-Drive Circuit at 500 Me: 



CCS 

ICAS 


DC Plate-to-Grid Voltage. 


408 

volts 

DC Cathode-to-Grid Voltage". 

. 48 

58 

volts 

DC Plate Current. 

. 35 

40 

ma 

DC Grid Current (Approx.). 

. 13 

15 

ma 

Driver Power Output (Approx.). 

. 2.2 

3 

watts 

Useful Power Output (Approx.). 

. 7* 

10* 

watts 

Maximum Circuit Values: 

Grid-Circuit Resistance. 


0.1 max 

megohm 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 

For altitudes up to 60,000 feet 


Maximum Ratings: 

CCS 

ICAS 


DC Plate Voltage. 


330 max 

volts 

DC Grid Voltage. 


-100 max 

volts 

DC Plate Current. 


46 max 

ma 

DC Grid Current. 


25 max 

ma 

DC Cathode Current. 


60 max 

ma 

Plate Input. 


15 max 

watts 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 


9 max 

watts 

Heater negative with respect to cathode. 


50 max 

volts 

Heater positive with respect to cathode. 


50 max 

volts 
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RCA Transmitting Tubes 


Typical Operation in Cathode-Drive Circuit at 500 Me.- 

DC Plate-to-Grid Voltage. 

DC Cathode-to-Grid Voltage*. 

DC Plate Current. 

DC Grid Current (Approx.). 

Driver Power Output (Approx.). 

Useful Power Output (Approx.). 


CCS 

317 

42 

35 

13 

2 

6.7* 


ICAS 

372 

52 

35 

12 

2.4 

3 * 


volts 

volts 

ma 

ma 

watts 

watts 


Maximum Circuit Values: 

Grid-Circuit Resistance. 0.1 max 0.1 max megohm 

■ Prom a grid resistor, or from a suitable combination of grid resistor and fixed supply or grid resistor 
and cathode resistor. 

• This value of useful power is measured at load of output circuit having an efficiency of about 75 per 
cent. 


OPERATING CONSIDERATIONS 

Types 6263 and 6263A may be operated in any position. Outline 72, Outlines 
Section. Cooling must be sufficient to limit the plate-terminal temperature to 175°C. 
In most applications, natural air-cooling will be adequate. When natural air circu¬ 
lation is not adequate, a small blower should be used to direct sufficient air through 
the radiator fins. 

To avoid possible tube damage, do not solder heater leads directly to circuit 
elements. The cathode should preferably be connected to one side of the heater. 
When the heater is not connected directly to the cathode, take care to keep the peak 
heater-cathode voltage within the maximum ratings. 


AVERAGE CHARACTERISTICS 



IOO 200 300 400 

PLATE VOLTS 92CM-8I03T 


6264 Pencil-type tubes having integral 0 A _ \ 

A radiator; used as rf power amplifier J 

and oscillator and as frequency multi- K< ^x / /N \ Z 
plier in mobile equipment and in air- ^0 

^ craft transmitters at altitudes up to 

60,000 feet without pressurized chambers and under severe vibration conditions. 
May be used with full input up to 500 Me and with reduced input up to 1700 Me. 
Class C Telegraphy maximum plate dissipation, CCS 8 watts, ICAS 13 watts. The 
6264A may be operated in anyposition.OuTLiNE72, Outlines Section. For otherconsid- 
erations refer to types 6263 and 6263A. The 6264 is a DISCONTINUED type 
listed for reference only. As a replacement, the 6264A is directly interchangeable. 


MEDIUM-MU TRIODE 
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Technical Data 


Heater Voltage (ac/dc): 

Under transmitting conditions 
Under standby conditions. . . . 
Heater Current (At 6 volts)... 

Amplification Factor. 

Transconductance*. 


6 volts 

6.3 max volts 

0.28 ampere 

40 

6800 jimhos 


Without With 

External External 


Direct Interelectrode Capacitances: Shield Shieldt 

Grid to plate. 1.75 1.5 

Grid to cathode. 2.95 - 

Plate to cathode. 0.07 max - 

Incoming-Air Temperature . 40 max 

Plate-Terminal Temperature . 175 max 


/x/if 

Hfii 

txtii 

°C 

°c 


t A flat plate shield, 1-1/4 inches in diameter, located parallel to the plane of the grid flange and mid¬ 
way between the grid flange and the radiator plate terminal. The shield is tied to the cathode. 

* For dc plate ma., 18.5; dc plate volts, 200. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

For altitudes up to 60,000 feet 

Maximum Ratings: 

DC Plate Voltage. 

DC Grid Voltage. 

DC Plate Current. 

DC Grid Current. 

DC Cathode Current. 

Plate Input. 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 


DC Plate-to-Grid Voltage. 

DC Cathode-to-Grid Voltage 0 .... 

DC Plate Current. 

DC Grid Current (Approx.). 

Useful Power Output (Approx.) ■. 



CCS 

ICAS 



330 max 

400 max 

volts 


-100 max 

-100 max 

volts 


40 max 

55 max 

ma 


25 max 

25 max 

ma 


55 max 

70 max 

ma 


13.2 max 

22 max 

watts 


8 max 

13 max 

watts 


50 max 

50 max 

volts 


50 max 

50 max 

volts 

t: 

At 500 Me 

At 1700 Me 


CCS 

1CAS 

CCS 


325 

380 

263 

volts 

25 

30 

13 

volts 

35 

35 

40 

ma 

11 

13 

13 

ma 

5 

6 

1 

watts 


Typical Operation as RF Power Amplifier in Cathode-Drive Circuit at 500 Me: 


DC Plate-to-Grid Voltage. 

DC Cathode-to-Grid Voltage 0 ... 

DC Plate Current. 

DC Grid Current (Approx.).... 
Driver Power Output (Approx.). 
Useful Power Output (Approx.)" 

Maximum Circuit Values: 

Grid-Circuit Resistance. 


CCS 

JCAS 


342 

395 

volts 

42 

45 

volts 

35 

40 

ma 

13 

15 

ma 

2.4 

3 

watts 

7.5 

10 

watts 

0.1 max 

0.1 max 

megohm 


FREQUENCY MULTIPLIER 

For altitudes up to 60,000 feet 


Maximum Ratings: 

CCS 

ICAS 


DC Plate Voltage . 


350 max 

volts 

DC Grid Voltage. 


-140 max 

volts 

DC Plate Current. 


45 max 

ma 

DC Grid Current. 


25 max 

ma 

DC Cathode Current. 


55 max 

ma 

Plate Input. 


15.9 max 

watts 

Plate Dissipation. 


9.5 max 

watts 

Peak Heater-Cathode Voltage: 




Heater negative with respect to cathode. 


50 max 

volts 

Heater positive with respect to cathode. 


50 max 

volts 

Typical Operation as Tripler to 510 Me in Cathode-Drive Circuit: 




CCS 

ICAS 


DC Plate-to-Grid Voltage. 

. 410 

472 

volts 

DC Cathode-to-Grid Voltage 0 . 


122 

volts 

DC Plate Current. 

. 26 

36.5 

ma 

DC Grid Current (Approx.). 

. 4.1 

6.8 

ma 

Driver Power Output (Approx.). 

. 2.75 

4.5 

watts 

Useful Power Output (Approx.)". 

. 2.1 

3.4 

watts 
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RCA Transmitting Tubes 


Maximum Circuit Values: 

Grid-Circuit Resistance. 0.1 max 0.1 max megohm 

0 From a grid resistor, or from a suitable combination of grid resistor and fixed supply or grid resistor 
and cathode resistor. 

* This value of useful power is measured at load of output circuit having an efficiency of about 75 percent. 


AVERAGE CHARACTERISTICS 



PLATE VOLTS 92CM-WC4T 


6293 


BEAM POWER TUBE 

Heater-cathode type used as rec¬ 
tangular-wave pulse modulator. Rated 
for service with duty factors up to 0.1 
at a maximum averaging time of 10,000 
microseconds. Rectangular-Wave 
Modulator maximum plate dissipation, 10 watts. Requires Octal socket and may be 
operated in any position. Outline 17, Outlines Section. Plate shows no color when 
tube is operated at maximum CCS ratings. 



Heater Voltage (ac/dc). 

Heater Current. 

Transconductance*. 

Mu-Factor, Grid No.2 to Grid No.l*. 

Direct Interei.ectuode Capacitances: 

Grid No.l to plate. 

Grid No.l to cathode, grid No.3, grid No.2, internal shield, base sleeve, 

and heater. 

Plate to cathode, grid No.3, grid No.2, internal shield, base sleeve, and 

heater. 

* Plate and grid-No.2 volts, 200; plate milliamperes, 100. 

MODULATOR—Rectangular-Wave Modulation 
Maximum and Minimum CCS Ratings: 


6.3 volts 

1.25 amperes 

7000 amhos 

4.5 


0.24 max nnl 

13 a/if 

8 . 5 nnt 


For Duty Factor 9 up to 0.003 

and Maximum Averaging Time of 10,000 Microseconds in Any Interval 


DC Plate-Supply Voltage*. 

. 2000 

max 

3500 

max 

volts 

Instantaneous Plate Voltage*. 

. 2300 

max 

4000 

max 

volts 

DC Grid-No.2 Supply Voltage*. 

. 500 

max 

200 

max 

volts 

DC Grid-No. 1 Supply Voltage*. 

f -300 

max 

-300 

max 

volts 

Grid-No. 1 Voltage: 

1 250 

min 

-130 

min 

volts 

Instantaneous Negative Value. 


max 

400 

max 

volts 

Peak Positive Value... 


max 

100 

max 

volts 
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Technical Data 


Peak Plate Current. 

. 3* 

max 

3* 

max 

amperes 

Peak Grid-No.2 Current. 

. 0.75 

max 

0.75 

max 

ampere 

Peak Grid-No.1 Current. 

. 0.5 

max 

0.5 

max 

ampere 

Plate Input. 

. 80 

max 

80 

max 

watts 

Grid-No.2 Input. 

. 1.75 

max 

1.75 

max 

watts 

Grid-No.1 Input. 

. 0.5 

max 

0.5 

max 

watt 

Plate Dissipation*. 

Peak Heater-Cathode Voltage: 

. 7 

max 

10 

max 

watts 

Heater negative with respect to cathode 

. 135 

max 

135 

max 

volts 

Heater positive with respect to cathode. 

. 135 

max 

135 

max 

volts 

Bulb Temperature (At hottest point). . . . 

. 175 

max 

175 

max 

°C 

■ Duty factor is defined as the ON time in 

microseconds divided by 10,000 

microseconds. 

ON time 


for this tube is defined as the sum of the durations of all the individual pulses which occur during any 
10,000-microsecond interval. Pulse duration is defined as the time interval between the two points on 
the pulse at which the instantaneous value is 70 per cent of the peak value. The peak value is defined 
as the maximum value of a smooth curve through the average of the fluctuations over the top portion 
of the pulse. 

A For tube protection, it is essential that sufficient resistance be used in the plate-supply circuit, the 
grid-No.-2 supply circuit, and the grid-No. 1-supply circuit so that the short-circuit current is limited to 
0.5 ampere in each circuit. 

• This value is approximately 115 per cent of the maximum dc plate-supply voltage. 

*For higher duty factors, the peak plate current must be reduced. The maximum rated current for a 
duty factor of 1.0 is 0.2 ampere. 

♦ Averaged oyer any interval not exceeding 10,000 microseconds. Care should be used in determining 
the plate dissipation. A calculated value based on rectangular pulse can be considerably in error when 
the actual pulses have a finite rise and fall time. Plate dissipation should preferably be determined by 
measuring the bulb temperature under actual operating conditions; then, with the tube in the same 
socket and under the same ambient-temperature conditions, apply to the tube sufficient dc input to 
obtain the same bulb temperature. This value of dc input is a measure of the plate dissipation. 


POWER TRIODE 

Compact liquid-and-forced-air-cooled type 
having heater cathode; used as af power ampli¬ 
fier and modulator, as rf power amplifier and os¬ 
cillator, and as frequency multiplier at frequen- Aft *3 

cies up to 2800 Me. Coaxial terminal arrange- WO OO 

ment facilitates use in cathode-drive circuits of 
the coaxial-cylinder type. Maximum over-all 
length, 4-9/32 inches; maximum diameter, 1.760 
inches. Heater volts (ac/dc), 6.3; amperes, 3.4; 
amplification factor, 25. Direct interelectrode capacitances: grid to plate, 6 mxt; grid to cathode and 
heater, 11 n^i; plate to cathode and heater (with external flat shield in plane of grid terminal), 0.19 /i/if. 
Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate volts, 1500 max; 
dc grid volts, -300 mux; dc plate ma., 400 max; dc grid ma. (up to 900 Me), 75 max; plate input, 600 
max watts; plate dissipation, 600 max watts. The 6383 is a DISCONTINUED type listed for reference 
only. As a replacement, the 6161 is a similar type, although not directly interchangeable. 




6417 


BEAM POWER TUBE 

Nine-pin miniature heater-cath¬ 
ode type used as rf power amplifier 
and oscillator and as frequency mul¬ 
tiplier. May be used with full input up 
to 50 Me. Class C Telegraphy maxi¬ 
mum plate dissipation, CCS 12 watts, ICAS 13.5 watts. Requires Noval nine- 
contact socket and may be operated in any position. Outline 9, Outlines Section. 
Heater volts (ac/dc), 12.6; amperes, 0.375. Except for heater ratings, the 6417 is 
identical with type 5763. 


K.G3.IS 



TWIN BEAM POWER TUBE 

Small, sturdy, heater-cathode type 
used as af power amplifier and modu¬ 
lator, as push-pull rf power amplifier 
and oscillator, and as frequency tripler. 
May be used with full input up to 100 


6524 
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RCA Transmitting Tubes 


Me and with reduced input up to 470 Me. Class C Telegraphy maximum plate 
dissipation (per tube), CCS 20 watts, ICAS 25 watts. Requires Septar seven-contact 
socket and may be operated in any position. Outline 14, Outlines Section. Some 
forced-air cooling may be required to prevent exceeding the maximum bulb-tem¬ 
perature rating. Plates show no color when tube is operated at maximum CCS or 
ICAS ratings. 


Heater Voltage (ac/dc). 

Heater Current. 

Transconductance (Each unit)*. 

Mu-Factor, Grid No.2 to Grid No.l (Each unit)*. 

Direct Interelectrode Capacitances (Each unit): 

Grid No.l to plate. 

Grid No.l to cathode, grid No.3, internal shield, grid No.2 (pins 1 and 7), 

and heater. 

Plate to cathode, grid No.3, internal shield, grid No.2 (pins 1 and 7), and 

heater. 

Bulb Temperature (At hottest point). 

* Plate and grid-No.2 volts, 200; plate milliamperes, 50. 


6.3 

volts 

1.25 

amperes 

4500 

pmhos 

8.5 


0.11 max 


7 

A«/if 

3.4 

put 

210 max 

°C 


PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 

Values are on a per-tube basis 

Maximum Ratings: CCS ICAS 


DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Grid-No.2 Supply Voltage. 

DC Grid-No.1 Voltage. 

DC Plate Current. 

DC Grid-No.1 Current. 

Plate Input. 

Grid-No.2 Input. 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode 

Heater positive with respect to cathode. 


Maximum Circuit Values (CCS or ICAS conditions): 

Grid-No.l-Circuit Resistance. 


400 max 

500 max 

volts 

300 max 

300 max 

volts 

400 max 

400 max 

volts 

-200 max 

-200 max 

volts 

125 max 

125 max 

ma 

4 m ax 

4 max 

ma 

45 max 

55 mux 

watts 

2 max 

2 max 

watts 

13.5 max 

16.7 max 

watts 

135 max 

135 max 

volts 

135 max 

135 max 

volts 


30000 max ohms 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 


PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 

Values are on a per-tube basis 


Maximum Ratings: 

CCS 

ICAS 


DC Plate Voltage. 

500 max 

600 max 

volts 

DC Grid-No.2 Voltage. 

300 max 

300 max 

volts 

DC Grid-No.2 Supply Voltage. 

400 max 

400 max 

volts 

DC Grid-No.1 Voltage. 

-200 max 

-200 max 

volts 

DC Plate Current. 

150 max 

150 max 

ma 

DC Grid-No.1 Current. 

4 max 

4 max 

ma 

Plate Input. 

70 max 

85 max 

watts 

Grid-No.2 Input. 

3 max 

3 max 

watts 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

20 max 

25 max 

watts 

Heater negative with respect to cathode. 

135 max 

135 max 

volts 

Heater positive with respect to cathode. 

135 max 

135 max 

volts 

Maximum Circuit Values: (CCS or ICAS conditions): 

Grid-No.l-Circuit Resistance. 


30000 max 

ohms 


FIXED-TUNED OSCILLATOR TRIODE 


6562 

6562/ 

5794A 


UHF pencil-type tubes 
having integral resona¬ 
tors; used in radiosonde 
service at a frequency of 
1680 Me. May be used at 
ambient temperatures 
ranging from -55°C to 
4-75°C. Fixed-Tuned Os¬ 
cillator maximum plate 
dissipation, 3.6 watts. The 
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Technical Data 


6562 is a DISCONTINUED type listed for reference only. As a replacement, the 
6562/5797A is directly interchangeable. 


Heater Voltage Range 0 (ac/dc) .5.2 to 6.6 volts 

Heater Current (At 6.0 volts).'... 0.160 ampere 

Frequency (Approx.). 1680 Me 

Frequency-Adjustment Range" . =*=12 Me 

° This range of heater voltage is for radiosonde applications in which the heater is supplied from bat¬ 
teries and in which the equipment design requirements of minimum size, light weight, and high efficiency 
are the primary considerations even though the average life expectancy of the 6562/6794A in such serv¬ 
ice is only a few hours. 

■As supplied, tubes are adjusted to 1680 =*= 4 megacycles. 


FIXED-TUNED OSCILLATOR 

Maximum Ratings: 

DC Plate Voltage. 

DC Plate Current. 

DC Grid Current :....:. 

Plate Input. 

Plate Dissipation. 

Peak Heater-Cathode Voltage. 

Ambient-Temperature Range. 

Operating Frequency Drift: 

Maximum Frequency Drift: 

For heaterTVoltage range of 5.2 to 6.6 volts, plate-voltage range of 95 
to 117 volts, and ambient-temperature range of -+-22° to —40°C. 


120 max 

volts 

32 max 

ma 

8 max 

ma 

4 max 

watts 

3.6 max 

watts 

0 max 

volts 

-55 to +75 

°C 


+4 to —1 Me 


OPERATING CONSIDERATIONS 


Type 6562/5794A may be operated in any position. Outline 74, Outlines 
Section. 

The flexible heater leads of the 6562/5794A are usually soldered to the circuit 
elements. Soldering of these connections should not be made closer than Y\" from 
the end of the tube (excluding cathode tab). If this precaution is not followed, the 
heat of the soldering operation may crack the glass seals of the leads and damage 
the tube. Under no circumstances should any of the electrodes be soldered to the cir¬ 
cuit elements. Connections to the electrodes should be made by spring contact only. 

The 6562/5794A should be supported by a suitable clamp around the metal 
shell either above or below the frequency-adjustment screw. It is essential, however, 
that the pressure exerted on the shell by the clamp be held to a minimum because 
excessive pressure can distort the resonators and result in a change of frequency. 

The plate connection should have a flexible lead which will accommodate var¬ 
iations in the relative position of the plate terminal in individual tubes. 

The 6562/5794A may be mechanically tuned by adjustment of the frequency- 
adjustment screw located on the metal shell of the tube. A clockwise rotation of the 
frequency-adjustment screw will decrease the frequency, while a counterclockwise 
rotation will increase the frequency. The range of adjustment provided by the 
screw is * 12 megacycles. 



6816 


BEAM POWER TUBE 

Small, sturdy, uhf, forced-air¬ 
cooled, heater-cathode, cermolox type; 
used as af power amplifier and modu¬ 
lator, and as rf power amplifier and 
oscillator in compact mobile and fixed 
equipment. Useful at frequencies up to 2000 Me and beyond. Class C Telegraphy 
maximum plate dissipation, CCS 115 watts. 


Heater Voltage! (ac./dc) 
Heater Current. 


6.3 

2.1 


volts 

amperes 

















RCA Transmitting Tubes 


Minimum Heating Time . 60 seconds 

Mu-Factor, Grid No.2 to Grid No.l*. 18 

Direct Inter electrode Capacitances: 0 

Grid No.I to plate. 0.065 max pp f 

Grid No.l to cathode and heater. 14 ppt 

Plate to cathode and heater. 0.015 max ppl 

Grid No.l to grid No.2. 17 ppi 

Grid No.2 to plate. 4.4 ppl 

Grid No.2 to cathode and heater. 0.4 max ppl 

Terminal Temperature (Plate, Grid No.2, Grid No.l, Cathode, and Heater) 250 max °C 


t Because the cathode is subjected to considerable back bombardment as the frequency is increased 
with resultant increase in temperature, the heater voltage should be reduced depending on operating 
conditions and frequency to prevent overheating the cathode and resultant short life. 

★ For plate and grid-No.2 volts, 250; plate ma., 100. 

0 Measured with special adapter. 


AF POWER AMPLIFIER AND MODULATOR—Class ABi 


Maximum CCS Ratings: 




DC Plate Voltage . 


1000 max 

volts 

DC Grid-No.2 Voltage. 


300 max 

volts 

Maximum-Signal DC Plate Current*. 


180 max 

ma 

Maximum-Signal Plate Input*. 


180 max 

watts 

Maximum-Signal Grid-No.2 Input*. 


4.5 max 

watts 

Plate Dissipation*. 


115 max 

watts 

Typical CCS Operation: 

Valuex are for 

2 tubes 


DC Plate Voltage. 

650 

850 

volts 

DC Grid-No.2 Voltage**. 

300 

300 

volts 

DC Grid-No.l Voltage, From fixed-bias source. 

-15 

-15 

volts 

Peak AF Grid-No.l-to-Grid-No.l Voltage 00 . 

30 

30 

volts 

Zero-Signal DC Plate Current. 

80 

80 

ma 

Maximum-Signal DC Plate Current. 

200 

200 

ma 

Zero-Signal DC Grid-No.2 Current. 

0 

0 

ma 

Maximum-Signal DC Grid-No.2 Current. 

20 

20 

ma 

Effective Load Resistance (Plate to plate). 

4330 

7000 

ohms 

Maximum-Signal Driving Power (Approx.). 

0 

0 

watts 

Maximum-Signal Power Output (Approx.). 

50 

80 

watts 

Maximum Circuit Values: 




Grid-No.1-Circuit Resistance under Any Condition:*• 





With fixed bias. 30000 max ohms 

With cathode bias. Not recommended 


00 The driver stage should be capable of supplying the No.l grids of the Class ABi stage with the speci¬ 
fied driving voltage at low distortion. 

• • The resistance introduced into the grid-No.l circuit by the input coupling should be held to a low 
value. In no case should it exceed the specified maximum value. Transformer- or impedance-coupling 
devices are recommended. 

AF POWER AMPLIFIER AND MODULATOR—Class AB2 


Maximum CCS Ratings: 

DC Plate Voltage. 1000 max volts 

DC Grid-No.2 Voltage. 300 max volts 

Maximum-Signal DC Plate Current*. 180 max ma 

Maximum-Signal DC Grid-No. 1 Current*. 30 max ma 

Maximum-Signal Plate Input*. 180 max watts 

Maximum-Signal Grid-No.2 Input*. 4.5 max watts 

Plate Dissipation*. 115 max watts 


Typical CCS Operation: 

DC Plate Voltage. 

DC Grid-No.2 Voltage**. 

DC Grid-No.l Voltage, From fixed-bias source 
Peak AF Grid-No.1-to-Grid-No.l Voltage. . .. 

Zero-Signal DC Plate Current. 

Maximum-Signal DC Plate Current. 

Zero-Signal DC Grid-No.2 Current. 

Maximum-Signal DC Grid-No.2 Current. 

Maximum-Signal DC Grid-No.l Current. 

Effective Load Resistance (Plate to plate) 
Maximum-Signal Driving Power (Approx.) • . , 
Maximum-Signal Power Output (Approx.) 


Values are for 

2 tubes 


650 

850 

volts 

300 

300 

volts 

-15 

-15 

volts 

46 

46 

volts 

80 

80 

ma 

355 

355 

ma 

0 

0 

ma 

25 

25 

ma 

15 

15 

ma 

2450 

3960 

ohms 

0.3 

0.3 

watt 

85 

140 

watts 


200 


















































Technical Data 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: 


DC Plate Voltage . 



800 max 

volts 

DC Grid-No.2 Voltage. 



300 max 

volts 

DC Grid-No. 1 Voltage. 



-100 max 

volts 

DC Plate Current. 



150 max 

ma 

DC Grid-No.1 Current. 



30 max 

ma 

Plate Input. 



120 max 

watts 

GRfD-No.2 Input. 



3 max 

watts 

Plate Dissipation. 

Typical CCS Operation: 


At !>00 Me 

watts 

DC Plate Voltage. 


400 

700 

volts 

DC Grid-No.2 Voltage 0 . 


200 

250 

volts 

DC Grid-No.l Voltage*.. 


-20 

-50 

volts 

DC Plate Current. 


100 

130 

ma 

DC Grid-No.2 Current. 


5 

10 

ma 

DC Grid-No.l Current. 


5 

10 

ma 

Driver Power Output (Approx.)*. 


2 

3 

watts 

Useful Power Output (Approx.). 


16 

45 

watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance under any condition. .. 



SOOOOimax 

ohms 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 

DC Plate Voltage . 



1000 max 

volts 

DC Grid-No.2 Voltage . 



300 max 

volts 

DC Grid-No.1 Voltage . 



-100 max 

volts 

DC Plate Current. 



180 max 

ma 

DC Grid-No.1 Current . 



30 max 

ma 

Plate Input . 



180 max 

watts 

Grid-No.2 Input. 



4.5 max 

watts 

Plate Dissipation. 



115 max 

watts 

Typical CCS Operation: 

At 

\00 Me 

At 1200 Me 


DC Plate Voltage.. 

400 

900 

900 

volts 

DC Grid-No.2 Voltage*. 

200 

300 

300 

volts 

DC Grid-No.l Voltagef. 

-35 

-30 

-22 

volts 

DC Plate Current. 

150 

170 

170 

ma 

DC Grid-No.2 Current. 

5 

1 

1 

ma 

DC Grid-No.l Current. 

3 

10 

4 

ma 

Driver Power Output (Approx.)*. 

3 

3 

5 

watts 

Useful Power Output (Approx.). 

23 

80 

40 

watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance under any condition... 



30000/maj; 

ohms 


■ Averaged over any audio-frequency cycle of sine-wave form. 

• Driver stage should be capable of supplying the specified driving power at low distortion to the No.l 
grids of the ABs stage. To minimize distortion, the effective resistance per grid-No.l circuit of the AB 2 
stage should be held at a low value. For this purpose, the use of transformer coupling is recommended. 
0 Obtained preferably from a separate source modulated along with the plate supply. 

* Obtained from grid-No.l resistor or from a combination of grid-No.l resistor with either fixed supply or 
cathode resistor. 

* The driver stage is required to supply tube losses and rf-circuit losses. It should be designed to provide 
an excess of power above the indicated values to take care of variations in line voltage, in components, 
in initial tube characteristics, and in tube characteristics during life. 

# If this value is insufficient to provide adequate bias, the additional required bias must be supplied by 
a cathode resistor or fixed supply. 

** Preferably obtained from a fixed supply. 

■* Obtained preferably from a fixed supply, or from the plate-supply voltage with a voltage divider, 
t Obtained from fixed supply, by grid-No.l resistor, by cathode resistor, or by combination methods. 

OPERATING CONSIDERATIONS 

Type 6816 may be operated in any position. Outline 78, Outlines Section. 
Adequate forced-air cooling must be provided to limit the terminal temperatures to 
their specified value. Typical cooling requirements are shown in the accompanying 
graph; reduced air flow requirements may be achieved by placing a suitable cowling 
around the radiator to direct the air flow through radiator. Air flow should be estab¬ 
lished before and during the application of plate, grid-No.2, and grid-No.l voltages. 
Plate power, grid-No.2 power, and air flow may be removed simultaneously. Cool¬ 
ing air is not normally required when only heater voltage is applied to the tube. 
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TYPICAL PLATE CHARACTERISTICS 



TYPICAL COOLING 
REQUIREMENTS 


TYPICAL CHARACTERISTICS 
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PLATE DISSIPATION-WATTS 

92CM-9220T 


K.G3.IS 


TWIN BEAM POWER TUBE 


6850 



Small, sturdy, heater-cathode 
type used as af power amplifier and 
modulator, as push-pull rf power am¬ 
plifier and oscillator, and as frequency 
tripler. May be used with full input up 
to 100 Me and with reduced input up to 470 Me. Class C Telegraphy maximum 
plate dissipation (per tube), CCS 20 watts, ICAS 25 watts. Requires Septar seven- 
contact socket and may be operated in any position. Outline 14, Outlines Section. 
Heater volts (ac/dc), 12.6; amperes, 0.625. Except for heater rating, the 6850 is 
identical with type 6524. 
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Technical Data 



6883 


BEAM POWER TUBE 

Small,sturdy,heater-cathode type 
used as af power amplifier and modu¬ 
lator and as rf power amplifier and 
oscillator. May be used with full input 
up to 60 Me and with reduced input 
up to 175 Me. Class C Telegraphy maximum plate dissipation, CCS 20 watts, ICAS 
25 watts. Requires Octal socket and may be operated in any position. Outline 18, 
Outlines Section. Heater volts (ac/dc), 12.6; amperes, 0.625. Except for heater 
rating and base, the 6883 is identical with type 6146. 


BEAM POWER TUBE 

Small, sturdy, uhf, forced-air A 

cooled, heater-cathode, cermolox type 00 04“ 

used as af power amplifier and modu¬ 
lator, and rf power amplifier and oscil¬ 
lator in compact and mobile and fixed 
equipment. Useful at frequencies up to 2000 Me and beyond. Class C Telegraphy 
maximum plate dissipation, CCS 115 watts. May be operated in any position. Out¬ 
line 78, Outlines Section. Heater volts (ac/dc), 26.5; amperes, 0.52. Except for 
heater rating, the 6884 is identical with type 6816. 




is 


BEAM POWER TUBE 

Small, sturdy, heater-cathode 
type used as rf power amplifier and 
modulator and as rf power amplifier 
and oscillator. May be used with full 
input up to 125 Me and with reduced 


6893 


input up to 175 Me. Class C Telegraphy maximum plate dissipation, CCS 10 watts, 
ICAS 13.5 watts. Requires Octal socket and may be operated in any position. Out¬ 
line 15, Outlines Section. Heater volts (ac/dc), 12.6; amperes, 0.4. Except for 
heater rating, the 6893 is identical to the 2E26. 



6897 


UHF POWER TRIODE 

Forced-air-cooled type used as rf 
power amplifier and oscillator. May be 
used at full input up to 2500 Me in 
cathode-drive circuits of the coaxial- 
cylinder type. Class C Telegraphy max¬ 
imum CCS plate dissipation, 100 watts. May be operated in any position. Out¬ 
line 86, Outlines Section. Adequate air must be provided to prevent the tempera¬ 
ture of the seals and the radiator from exceeding 250°C. 


Heater Voltage (ac/dc)°. 

Heater Current. 

Transconductance*. 

Amplification Factor. 

Direct Interelectrode Capacitances: 

Grid to plate.. 

Grid to cathode. 

Plate to cathode. 


6.3 

volts 

1.05 

amperes 

24800 

95 

jumhos 

2.0 

M/if 

6.5 

M/if 

0.024 

M/if 


° Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi¬ 
tions and frequency to prevent overheating of the cathode and resultant short life. 

* Plate volts, 600; plate milliamperes, 75. 
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PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: 

DC Plate Voltage. ... 
Grid Voltage: 

DC. 

Peak Negative RF. . 
Peak Positive RF. . . 

DC Grid Current- 

DC Cathode Current. 

Grid Input. 

Plate Dissipation. ... 


600 •/Max - 

volts 

-150 max 

volts 

400 max 

volts 

30 max 

volts 

50 max 

ma 

100 max 

ma 

2 max 

watts 

70 max 

watts 


• For a modulation factor less than 1.0, it is permissible to use a higher dc plate voltage provided the sum 
of the peak positive modulation voltage and the dc plate voltage does not exceed 1200 volts. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
Maximum CCS Ratings: 

DC Plate Voltage. 

Grid Voltage: 

DC. 

Peak Negative RF.. 

Peak Positive RF. 

DC Grid Current. 

DC Cathode Current... 

Grid Input. 

Plate Dissipation. ... . 

TWIN POWER PENTODE 

Miniature, heater-cathode type 
OVoV use d ^ push-pull, rf-power-amplifier 

and oscillator; as plate-modulated, *. 03 - 
push-pull rf amplifier; and as fre¬ 
quency-multiplier in communications s, ' f>2 
equipment operating at frequencies up to 500 Me. Tube is internally neutralized 
for push-pull amplifier service. At 500 Me, tube delivers useful power output of 5 
watts in CCS or 6 watts in ICAS. 


1000 max 

volts 

-150 max 

volts 

400 max 

volts 

30 max 

volts 

50 max 

ma 

125 max 

ma 

2 max 

watts 

100 max 

watts 

H 

H_ (t) 

T\ Pp 2 




W 2 


Heater Arrangement: 

Series 

Parallel 


Heater Voltage (ac/dc). 

12.6 

6.3 

volts 

Heater Current. 

0.3 

0.6 

ampere 

Transconductancb (Each unit) 0 . 

Mu Factor, Grid No.2 to Grid No.l (Each unit) 0 . 

Direct Interelectrode Capacitances (Approx., Each unit):* 


10500 

31 

/imhos 

Grid No.l to plate. 


0.15 

uni 

Grid No.l to cathode, heater, grid No.3, and grid No.2. 


6.4 

uni 

Plate to cathode, heater, grid No.3, and grid No.2.. 

0 Plate and grid-No.2 volts, 150; plate ma., 25. 

■ Without external shield. 


1.6 

uui 


PUSH-PULL RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 


PUSH-PULL RF POWER AMPLIFIER—Class C FM Telephony 

Values are on a per-tube basis unless specified otherwise 

For operation at frequencies up to 500 Me 


Maximum Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Grid-No.1 Voltage. 

DC Plate Current. 

DC Grid-No.1 Current. 

DC Cathode Current. 

Plate Input. 

Grid-No.2 Input. 

Gro>-No.1 Input. 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode 
Heater positive with respect to cathode. 
Bulb Temperature (At hottest point) 

Typical Operation at 500 Me: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 


CCS 

ICAS 


250 max 

250 max 

volts 

200 max 

200 max 

volts 

-100 max 

-100 max 

volts 

90 max 

100 max 

ma 

6 max 

8 max 

ma 

100 max 

120 max 

ma 

12 max 

14 max 

watts 

3 mux 

3.5 max 

watts 

0.2 max 

0.24 max 

watt 

6 max 

7.5 max 

watts 

100 max 

100 max 

volts 

100 max 

100 max 

volts 

225 max 

225 max 

°C 

CCS 

ICAS 


180 

200 

volts 

180 

200 

volts 
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_Technical Data 


-20 

-20 

volts 

27000 

27000 

ohms 

50 

50 

volts 

55 

60 

ma 

12.5 

14 

ma 

1.5 

1.5 

ma 

1.2 

1.2 

watts 

5 

6 

watts 


DC Grid-No.1 Voltage. 

From grid resistor for each grid of. 

Peak-to-Peak RF Grid-No.l Voltage. 

DC Plate Current. 

DC Grid-No.2 Current. 

DC Grid-No.l Current. 

Driver Power Output (Approx.). 

Useful Power Output (Approx.)*. 

PLATE-MODULATED PUSH-PULL RF POWER AMPLIFIER—Class C Telephony 

Values are on a per-tube basis 

For operation at frequencies up to 500 Me 

Maximum Ratings: 

DC Plate Voltage. 

DC Grii>-No.2 Voltage. 

DC Grid-No.1 Voltage. 

DC Plate Current. 

DC Grid-No.1 Current. 

DC Cathode Current. 

Plate Input. 

Grid-No.2 Input. 

Grid-No.1 Input. 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 

Bulb Temperature (At hottest point). 

Typical Operation at 500 Me: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Grid-No.l Voltage. 

From grid resistor for each grid of. 

Peak-to-Peak RF Grid-No.l Voltage. 

DC Plate Current. 

DC Grid-No.2 Current. 

DC Grid-No.l Current. 

Driver Power Output (Approx.). 

Useful Power Output (Approx.)*. 

FREQUENCY TRIPLER—Class C 

Values are on a per-tube basis 

Maximum Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Grid-No.1 Voltage. 

DC Plate Current. 

DC Grid-No.1 Current. 

DC Cathode Current. 

Plate Input. 

Grid-No.2 Input. 

Grid-No.1 Input. 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 

Bulb Temperature (At hottest point)... 

Typical Operation to 500 Me: 

DC Plate Voltage. 

DC Grid-No.2 Voltage (Approx.). 

Through resistor of. 

DC Grid-No.l Voltage. 

From grid resistor (each grid) of. 

Peak-to-Peak RF Grid-No.l Voltage. 

DC Plate Current. 

DC Grid-No.2 Current. 

DC Grid-No.l Current. 

Driver Power Output (Approx.). 

Useful Power Output (Approx.)*. 

* Measured at load of output circuit. 


CCS 

ICAS 


200 max 

200 max 

volts 

200 max 

200 max 

volts 

-100 max 

-100 max 

volts 

64 max 

80 max 

ma 

6 mux 

8 mux 

ma 

80 max 

96 max 

ma 

8 max 

10 max 

watts 

2 max 

2 .3 max 

watts 

0.2 max 

0.24 max 

watt 

4 max 

5 max 

watts 

100 max 

100 max 

volts 

100 max 

100 max 

volts 

225 max 

225 max 

°C 

CCS 

ICAS 


180 

180 

volts 

180 

180 

volts 

-20 

-20 

volts 

68000 

27000 

ohms 

45 

50 

volts 

40 

55 

ma 

9.5 

12.5 

ma 

0.6 

1.5 

ma 

1 

1.2 

watts 

3.5 

5 

watts 

i C 
is 



operation at frequencies up 

to 500 Me 

CCS 

ICAS 


250 max 

250 max 

volts 

200 max 

200 max 

volts 

-100 max 

-100 max 

volts 

60 max 

80 max 

ma 

6 max 

8 max 

ma 

70 max 

80 mux 

ma 

8 max 

10 max 

watts 

3 max 

3.5 max 

watts 

0.2 max 

0.24 max 

watt 

6 max 

7.5 max 

watts 

100 max 

100 max 

volts 

100 max 

100 max 

volts 

225 max 

225 max 

°C 

CCS 

ICAS 


180 

200 

volts 

180 

190 

volts 

1200 

1200 

ohms 

-74 

-74 

volts 

82000 

82000 

ohms 

165 

165 

volts 

40 

46 

ma 

9.7 

11 

ma 

1.8 

1.8 

ma 

1.1 

1.1 

watts 

1.8 

2.2 

watts 


OPERATING CONSIDERATIONS 

The 6939 requires a Noval nine-contact socket and may be operated in any 
position. Outline 9, Outlines Section. 

In “straight-through” rf amplifier service, shielding may be required for stable 
operation. To minimize external feedback from the plate to grid No.l, a grounded 
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——-—— - . RCA Transmitting Tubes - 

shield, crossing the terminal end of the tube socket through the space between pins 
4 and 5 and the space between pins 1 and 9, is generally adequate. 

The heater may be effectively bypassed by grounding one heater pin at the 
tube socket and bypassing the other heater pin to ground with a low inductance 
capacitor. If further isolation of the ungrounded heater pin is required, a suitable 
rf choke, followed by another low-inductance bypass capacitor, is recommended. 

To reduce the effect of cathode lead inductance, the cathode of the 6939 should 
be grounded by the shortest possible connection. 

The rf impedance between grid No.2 and the cathode must be kept low, usually 
by a suitable bypass capacitor. In telephony service when grid No.2 is modulated, 
a smaller bypass capacitor may be required than is used for telegraphy service to 
avoid excessive af bypassing. If the capacitance value used is too small, rf feedback 
may occur between the plate and grid No.l, depending on the circuit layout, oper¬ 
ating frequency, and power gain of the stage. AF bypassing difficulties can usually 
be eliminated if the grid-No.2 bypass capacitor is replaced by a series-resonant 
circuit tuned to resonate at the operating frequency. This circuit will present a high 
impedance to audio frequencies but a very low impedance to its resonant frequency. 

It is recommended that a 100-ohm resistor be connected in series with grid No.2, 
as close as possible to the socket, to prevent the generation of parasitic oscillations. 



PLATE VOLTS 92CM-I06IJT 


AVERAGE GRID-No.2 CHARACTERISTICS 

EACH UNIT 






Technical Data = 


FULL-WAVE GAS AND 
MERCURY-VAPOR RECTIFIER 

See type 604/7014. 


7014 


RADIATOR- 



HALF-WAVE MERCURY- 
VAPOR RECTIFIER 

See type 615/7018. 

HALF-WAVE GAS AND 
MERCURY-VAPOR RECTIFIER 

See type 635/7019. 

See type 635L/7020. 


BEAM POWER TUBE 


7018 


7019 

7020 


7034/ 
4X150A 
7035/ 
4X150D 


Glass-metal, forced-air-cooled, 
heater-cathode types having integral 
plate radiators; used as af power am¬ 
plifiers and modulators and as rf power 
amplifiers and oscillators. Class C Te¬ 
legraphy maximum CCS plate dissipation, 250 watts. Full ratings to 150 Me; re¬ 
duced ratings to 500 Me. May be operated in any position. Outline 82, Outlines 
Section. Air flow must be adequate to limit the plate and seal temperatures to their 
specified maximum values. A minimum air flow of 5.3 cfm must pass through the 
radiator. Less air flow is required when an air-system socket is used to direct the 
flow of air through the radiator. 


70S !*/ItXlSOA 
6.0 
2.6 


Heater Voltage (ac/dc){. 

Heater Current. 

Heating Time (Minimum). 

Mu-Factor, Grid No.2 to Grid No.l". 

Direct Interelectrode Capacitances: 0 

Grid No.l to plate. 

Grid No.l to cathode, grid No.2, and heater. 

Plate to cathode, grid No.2, and heater.' ... .. 

Plate Temperature (Measured on base end of plate surface 

at junction with fins). 

Temperature of Plate Seal. 

Temperature of Base Seals and Grid-No.2 Seal. 

• Grid-No.2 volts, 300; grid-No.U milliamperes, 50. 

AF POWER AMPLIFIER AND MODULATOR—Class ABi 
Maximum CCS Ratings: 

DC Plate Voltage... 

DC Grid-No.2 Voltage. 

Maximum-Signal DC Plate Current". 

Plate Dissipation".. 

Grid-No.2 Dissipation".. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance (Per tube). 


7035/UX150D 


AF POWER AMPLIFIER AND MODULATOR—Class AB2 
Maximum CCS Ratings: 

DC Plate Voltage.... 


26.5 

volts 

0.58 

amperes 

30 

seconds 

5 


0.03 

util 

16 

nnl 

4.4 

nni 

250 max 

°C 

200 max 

°C 

175 max 

°C 

2000 max 

volts 

400 max 

volts 

250 max 

ma 

250 max 

watts 

12 max 

watts 

150 max 

volts 

150 max 

volts 

0.1 max 

megohm 

2000 max 

volts 
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DC Grid-No.2 Voltage . 400 max 

Maximum-Signal DC Plate Current" . 250 max 

Plate Dissipation" . 250 max 

Grid-No.2 Input" . 12 max 

Grid-No.1 Input. 2 max 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 150 max 

Heater positive with respect to cathode. 150 max 

PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 
Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Grid-No.1 Voltage. 

DC Plate Current. 

Plate Dissipation. 

Grid-No.2 Input. 

Grid-No.1 Input. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance, Under any condition. 


volts 

ma 

watts 

watts 

watts 

volts 
vol ts 


> and 

RF POWER AMPLIFIER—Class C F( 

Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage... 

DC Grid-No.1 Voltage. 

DC Plate Current. 

Plate Dissipation.. 

Grid-No.2 Input. 

Grid-No.1 Input. 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance, Under any condition. 

+ Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi¬ 
tions and frequency to prevent overheating the cathode and resultant short life. 

0 With cylindrical shield having inside diameter of 1-13/16 inches completely surrounding radiator, and 
insulated from the top and sides of it by a 1/16-inch thickness of insulating material; and with a cylin¬ 
drical shield having inside diameter of 1.460 inches and length of 5/16 inch surrounding the grid-No.2 
ring terminal and insulated from it. Both shields are connected to ground. 

" Averaged over any audio-frequency cycle of sine-wave form. 


Up to 

150 to 


150 Me 

500 Me 


1600 max 

1000 max 

volts 

300 max 

300 max 

volts 

-250 max 

-250 max 

volts 

200 max 

200 max 

ma 

165 max 

165 max 

watts 

10 max 

10 max 

watts 

2 max 

2 max 

watts 

150 max 

150 max 

volts 

150 max 

150 max 

volts 


25000 max 

ohms 

iss C Teleg 

raphy 


slephony 

Up to 

150 to 


150 Me 

500 Me 


2000 max 

1250 mux 

volts 

300 max 

300 max 

vol ts 

-250 max 

-250 max 

volts 

250 max 

250 max 

ma 

250 max 

250 max 

watts 

12 max 

12 max 

watts 

2 max 

2 max 

watts 


25000 max 

ohms 


7054 


POWER PENTODE 

See type 8077/7054. 

MEDIUM-MU TRIODE— 

POWER PENTODE 

Miniature heater-cathode type 
/ 060 used in mobile communication equip¬ 

ment operating from 12-volt storage- 
battery systems. Pentode unit is used 
in Class C rf amplifier and frequency- 
multiplier applications at frequencies up to 40 Me; triode unit is used in reactance 
modulator circuits. Requires Miniature nine-contact socket and may be operated 
in any position. Outline 6 , Outlines Section. During manufacture, this tube is sub¬ 
jected to special controls and tests for heater-cycling, heater-cathode leakage, in¬ 
terelectrode leakage, low-frequency-vibration performance, 500-hour intermittent 
life performance, and intermittent shorts. 
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Technical Data 


Heater Voltage Range (ac/dc). 

Heater Current (Approx.) at 13.5 volts. 

Direct Interelectrode Capacitances: 0 
Triode Unit: 

Grid to Plate.. 

Grid to Cathode and Heater.. 

Plate to Cathode and Heater.. 

Pentode Unit: 

Grid No.l to Plate. 

Grid No.l to all Other Electrodes except Plate. 
Plate to all Other Electrodes except Grid No.l 

Triode Grid to Pentode Plate. 

Pentode Grid No.l to Triode Plate. 

Pentode Plate to Triode Plate. 

° Without external shield. 


12 to 15 

volts 

0.28 

ampere 


2.2 

nul 

2.4 

nnt 

0.22 

Mil 

0.044 

nni 

7.1 

nnl 

2.5 

ii/if 

0.022 max 

wl 

0.015 max 

nul 

0.16 

w»f 


AVERAGE CHARACTERISTICS 
TRIODE UNIT 



AVERAGE CHARACTERISTICS 
PENTOOE UNIT 



Maximum Ratings: 

Plate Voltage. 

Grid-No.2 Supply Voltage 
Grid-No.2 Voltage. 


Triode Pentode 

Unit Unit 

300 max 300 max volts 

- 300 max volts 

See grid-No.2 Input Rating Chart 
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GRID-N22 VOLTAGE EXPRESSED AS PER CENT OP 
MAX. GRID-N22 SUPPLY VOLTAGE RATING 

92CM-7586TVI 


Grid-No.1 Voltage, Positive bias value. 

Gkid-No.2 Input: 

For grid-No.2 voltages up to 150 volts. 

For grid-No.2 voltages between 150 and 300 volts. . . 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 

Characteristics with 13.5 Volts on Heater: 

Plate Supply Voltage. 

Grid-No.2 Supply Voltage. 

Cathode Resistor. 

Amplification Factor. 

Plate Resistance (Approx.). 

Transconductance. 

Plate Current. 

Grid-No.2 Current. 

Grid-No.l Voltage (Approx.) for plate current of 100 


0 max 


0 mux 


volts 


- 1 max watt 

See grid-No.2 Input Rating Chart 


2.5 max 

120 max 
120 max 

Triode 
U nit 
150 

150 

40 

8200 

4900 

9 

-6.5 


3 max 

120 max 
120 max 

Pentode 

Unit 

200 

125 

82 

150000 

7000 

15 

3.4 

-8 


Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance: 

For fixed-bias operation. 0.5 max 0.25 max 

For cathode-bias operation. 1 max 1 max 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 
’ and 

RF POWER AMPLIFIER—Class C FM Telephony 


watts 


volts 

volts 


volts 

volts 

ohms 

ohms 

jimhos 

ma 

ma 

volts 


megohm 

megohm 


Maximum CCS Ratings, (Pentode Unit): 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Grid-No.1 Voltage: 

Negative-bias value. 

Positive-bias value. 


300 max volts 

150 max volts 

50 max volts 

0 max volts. 
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Technical Data 


DC Plate Current. 

DC Grid-No.2 Current. 

DC Grid-No.1 Current. 

Grid-No.2 Input. 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode.... 
Heater positive with respect to cathode.... 

Typical Operation with 13.5 Volts on Heater: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Grid-No.l Voltage. 

DC Plate Current. 

DC Grid-No.2 Current. 

DC Grid-No.l Current (Approx.). 

Driving Power (Approx.)... 

Power Output. 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance. 


At frequencies up to 

200 

250 

85 

105 

-7 

-9 

11 

15 

3.2 

4.5 

0.9 

1.2 

9 

15 

1.3 

2.1 


20 max 

ma 

7 max 

ma 

3 max 

ma 

0.8 max 

watt 

2.75 max 

watts 

120 max 

volts 

120 max 

volts 

1 Me 

300 

volts 

125 

volts 

-11 

volts 

20 

ma 

6 

ma 

1.6 

ma 

25 

mw 

3.5 

watts 


0.1 max megohm 



BEAM POWER TUBE 

Sturdy heater-cathode type used 
as af power amplifier and modulator, 
and as rf power amplifier and oscillator. 
May be used with full input up to 60 
Me. For operation at 100 Me, plate 


7094 


175 Me, to 70 per cent. Class C Telegraphy maximum plate dissipation, CCS 100 
watts, ICAS 125 watts. May be operated in any position. Outline 29, Outlines 
Section. Under operating conditions at maximum ratings, some forced-air cooling 
will be required to limit the maximum bulb temperature to its specified value. 


Heater Voltage (ac/dc). 

Heater Current at 6.3 volts. 

Mu-Factor, Grid No.2 To Grid No.l*. 

Direct Interelectrode Capacitances: 

Grid No.l to plate. 

Grid No.l to grid No.2 and internal shield. 

Grid No.l to cathode and heater. 

Grid No.2 and internal shield to plate. 

Grid No.2 and internal shield to cathode and heater. 

Plate to cathode and heater. 

Bulb Temperature (At hottest point). 

* For plate and grid-No.2 volts, 300; plate ma., 250. 


AF POWER AMPLIFIER AND MODULATOR—Class ABi 


Maximum Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

Maximum-Signal DC Plate Current ... 

Maximum-Signal Plate Input*. 

Maximum-Signal Grid-No.2 Inputs. 

Plate Dissipation!. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 
Heater positive with respect to cathode. 


CCS 

1500 max 
400 max 
350 max 
300 max 
20 max 
100 max 

135 max 
135 max 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 
DC Grid-No.1 Voltage. 
DC Plate Current. 


CCS 

1000 max 
400 max 
-300 max 
280 max 


6.3 

volts 

2.85 

amperes 

7 

0.6 

nul 

11 

Mpf 

8.5 

nni 

9.5 

nui 

2.0 


0.2 

uni 

250 max 

°C 

ICAS 

2000 max 

volts 

400 max 

volts 

350 max 

ma 

400 max 

watts 

20 max 

watts 

125 max 

watts 

135 max 

volts 

135 max 

volts 

lony 

ICAS 

1200 max 

volts 

400 max 

volts 

-300 max 

volts 

280 max 

ma 
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RCA Transmitting Tubes 


DC Grid-No.1 Current. 


30 max 
335 max 

ma 

watts 



13.5 max 

watts 



83 max 

watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 


135 max 
135 max 

volts 

volts 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance 0 . 


30000 max 

ohms 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: CCS ICAS 





volts 

DC Grid-No.2 Voltage. 

DC Grid-No.1 Voltage. 


400 max 
-300 max 
340 max 

volts 

volts 

ma 



30 max 

ma 



500 max 

watts 



20 max 

watts 




watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 

. 135 max 

135 max 
135 max 

volts 

volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 0 . 

. 30000 max 

30000 max 

ohms 


+ Averaged over any audio-frequency cycle of sine-wave form. 

0 When grid No.l is driven positive, the total dc grid-No.1-circuit resistance should not exceed the speci- 
lied maximum value of 30,000 ohms. If this value is insufficient to provide adequate bias, the additional 
required bias must be supplied by a cathode resistor or fixed supply. 


7203/ 

4CX250B 

7204/ 

4CX250F 


BEAM POWER TUBE 

Ceramic-metal, forced-air-cooled, 
heater-cathode types used as af power 
amplifiers and modulators and as rf 
power amplifiers and oscillators. May 
be used with full input up to 500 Me. 
Class C Telegraphy maximum plate 
dissipation, CCS 250 watts. 


7203/ 

UCX250B 


Heater Voltage! (ac/dc). 6 

Heater Current. 2.6 

Minimum Heating Time. 


Mu-Factor, Grid No.2 To Grid No.l* 


Direct Interelectrode Capacitances: 0 


Grid No.l to plate. 

Grid No.l to cathode, grid No.2, and heater. 

Plate to cathode, grid No.2, and heater. 

Plate Temperature (Measured on base end of plate surface at 

junction with fins). 

Temperature ok Plate Seal, Grid-No.2 Seal, and Base Seals 


* For grid-No.2 volts, 300; grid-No.2 ma., 50. 


RADIATOR 



7*04/ 

J>CX250F 

26.5 

volts 

0.58 

amperes 

30 

seconds 

5 

0.03 

M/if 

16 

M/if 

4.4 

/i/if 

250 max 

°C 

250 max 

°C 


AF POWER AMPLIFIER AND MODULATOR—Class ABi 
Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

Maximum-Signal DC Plate Current". 

Plate Dissipation". 

Grid-No.2 Input". 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 


2000 max 

volts 

400 max 

volts 

250 max 

ma 

250 max 

watts 

12 max 

watts 

150 max 

volts 

150 max 

volts 
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= Technical Data 


Typical CCS Operation: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Grid-No. 1 Voltage. 

Peak AF Grid-No.l-to-Grid-No.l Voltage. 

Zero-Signal DC Plate Current. 

Maximum-Signal DC Plate Current. 

Zero-Signal DC Grid-No.2 Current. 

Maximum-Signal DC Grid-No.2 Current (Approx.)... 

Effective Load Resistance (Plate to plate). 

Maximum-Signal Driving Power (Approx.). 

Maximum-Signal Power Output (Approx.). 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance (Per tube). 


Values are for 2 tubes 


1000 

1500 

2000 

volts 

350 

350 

350 

volts 

-55 

-55 

-55 

volts 

94 

94 

94 

volts 

166 

166 

166 

ma 

500 

500 

500 

ma 

0 

0 

0 

ma 

10 

8 

8 

ma 

3300 

6000 

8700 

ohms 

0 

0 

0 

watts 

220 

400 

590 

watts 



0.1 max 

megohm 





Up to 500 Me 
1500 max 

volts 




300 max 

volts 




-250 max 

volts 




200 max 

ma 




165 max 

watts 




8 max 

watts 




2 max 

watts 

Peak Heater-Cathode Voltage: 





Heater negative with respect to cathode. 



150 max 

volts 

Heater positive with respect to cathode. 



150 max 

volts 

Typical CCS Operation: 


At frequencies up to 175 Me 


DC Plate Voltage. 

500 

1000 

1500 

volts 

DC Grid-No.2 Voltage (Modulated approx. 55%) a - 

250 

250 

250 

volts 

DC Grid-No.1 Voltage 4 . 

-100 

-100 

-100 

V0lt8 

Peak RF Grid-No.l Voltage. 

113 

113 

113 

volts 

DC Plate Current. 

200 

200 

200 

ma 

DC Grid-No.2 Current. 

32 

31 

31 

ma 

DC Grid-No.l Current (Approx.). 

6 

6 

6 

ma 

Driving Power (Approx.)*. 

0.7 

0.7 

0.7 

watt 

Power Output (Approx.). 

50 

140 

235 

watts 

Maximum Circuit Values: 





Grid-No.1-Circuit Resistance, Under any condition... 



25000 max 

ohms 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 




Up to 500 Me 
2000 max 

volts 





300 max 

volts 





-250 max 

volts 





250 max 

ma 





250 max 

watts 





12 max 

watts 






watts 

Peak Heater-Cathode Voltage: 






Heater negative with respect to cathode.... 




150 max 

volts 

Heater positive with respect to cathode. ... 




150 max 

volts 

Typical CCS Operation: 

At frequencies up to 175 Me 


DC Plate Voltage. 

500 

1000 

1500 

2000 

volts 

DC Grid-No.2 Voltage. 

250 

250 

250 

250 

volts 

DC Grid-No.l Voltage. 

-90 

-90 

-90 

-90 

volts 

Peak RF Grid-No.l Voltage. 

109 

109 

109 

109 

volts 

DC Plate Current. 

250 

250 

250 

250 

ma 

DC Grid-No.2 Current. 

48 

45 

36 

30 

ma 

DC Grid-No.l Current (Approx.). 

12 

12 

11 

11 

ma 

Driving Power (Approx.). 

1 

1 

1 

1 

watt 

Power Output (Approx.). 

65 

180 

290 

400 

watts 
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- RCA Transmitting Tubes 


At frequency of 500 Me with coaxial cavity 


DC Plate Voltage.^. 2000 volta 

DC Grid-No.2 Voltage. 300 volta 

DC Grid-No.l Voltage. -90 volta 

DC Plate Current. 250 ma 

DC Grid-No.2 Current. 10 ma 

DC Grid-No.l Current (Approx.). 25 ma 

Driver Power Output (Approx.)*. 18 watta 

UbcIuI Power Output (Approx.).-. 250 watta 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance, Under any condition. 25000 max ohma 


LINEAR RF POWER AMPLIFIER— 
Single-Sideband Suppressed-Carrier Service 


Maximum CCS Ratings: Up to 500 Me 

DC Plate Voltage. 2000 max 

DC Grid-No.2 Voltage..-. 400 max 

Maximum-Signal DC Plate Current. 250 max 

Plate Dissipation. 250 max 

Grid-No.2 Input. 12 max 

Peak Heater-Catiiode Voltage: 

Heater negative with respect to cathode. 150 max 

Heater positive with respect to cathode. 150 max 


volts 

voltB 

ma 

watta 

watta 

volta 

volta 


Typical CCS Operation: 

DC Plate Voltage. 

DC Grid-No.2 Voltage*. 

DC Grid-No.l Voltage** 

Zero-Signal DC Plate Current. 

Effective RF Load Resistance. 

DC Plate Current at Peak of Envelope.... 

Average DC Plate Current. 

DC Grid-No.2 Current at Peak of Envelope 

Average DC Grid-No.2 Current.... 

Average DC Grid-No.l Current. 

Peak-Envelope Driver Power (Approx.) 

Output-Circuit Efficiency (Approx.). 

Distortion Products Level:* 

Third Order. 

Fifth Order. 

Useful Power Output (Approx.) :f 

Average. 

Peak Envelope. 


With two-tone modulation at 30 Me: 


1000 

1500 

2000 

volts 

350 

350 

350 

volts 

-55 

-55 w 

-55 

volts 

83 

83 

83 

ma 

1650 

3000 

4350 

ohms 

250 

250 

250 

ma 

175 

175 

175 

ma 

30 

30 

30 

ma 

6 

9.5 

15 

ma 

0 

0 

0 

ma 

1 

1 

1 

watt 

95 

95 

95 

% 

29 

29 

30 

db 

40 

38 

35 

db 

55 

100 

147.5 

watts 

110 

200 

295 

watts 


Maximum Circuit Values: 

Grid-No.l-Circuit Resistance, Under any condition: 

With fixed bias. 25000 max ohms 

With cathode bias. Not recommended 


1 Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi¬ 
tions and frequency to prevent overheating the cathode and resultant short life. f 

“With cylindrical shield JETEC No.320 surrounding radiator, and with a cylindrical shield JETEC 
No.321 surrounding the grid-No.2 ring terminal. Both shields are connected to ground. 

•Averaged over any audio-frequency cycle of sine-wave form. 

• The driver stage is required to supply tube losses and rf-circuit losses. The driver stage Bhould be de¬ 
signed to provide an excess of power above the indicated values to take care of variations in line voltage, 
in components, in initial tube characteristics, and in tube characteristics during life. 

c The dc grid-No.2 voltage must be modulated approximately 55% in phase with the plate modulation 
in order to obtain 100% modulation of the 7203. The use of a series grid-No.2 resistor or reactor may not 
give satisfactory performance and is therefore not recommended. 

‘Obtained from grid-No.l resistor or from a combination of grid-No.l resistor with either fixed supply 
or cathode resistor. 

*Preferably obtained from a fixed supply. 

# Two-tone modulation operation refers to that class of amplifier service in which the input consists of 
two equal monofrequency rf signals having constant amplitude. These signals are produced in a single¬ 
sideband suppressed-carrier system when two equal-and-constant-amplitude audio frequencies are 
applied to the input of the system. 

**Obtained from a fixed supply. 

® Without the use of feedback to enhance linearity. 

tMeasured at load of output circuit having indicated efficiency. i 
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t - Technical Data - 


OPERATING CONSIDERATIONS 

Types 7203/4CX250B and 7204/4CX250F may be operated in any position. 
Outline 83, Outlines Section. It is essential that adequate cooling air be directed 
over the base seals, past the envelope, and through the radiator. Under these con¬ 
ditions and with the tube operating at maximum plate dissipation for each class of 
service, a minimum air flow of 3.6 cfm must pass through the radiator. The cor¬ 
responding pressure drop is approximately 0.1 inch of water. These requirements 
are for operation at sea level and at an ambient temperature of 20°C. At higher alti¬ 
tudes and ambient temperatures, the air flow must be increased to maintain the 
respective seal temperatures and the plate temperature within maximum ratings. 
Less air flow will be needed if an air-system socket is used to direct the flow of air 
through the radiator. ... . 



PLATE VOLTS 92CM-9755T 


TYPICAL CHARACTERISTICS 



PLATE VOLTS 

92CM-9J36T 
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RCA Transmitting Tubes 


TYPICAL CONSTANT- CURRENT CHARACTERISTICS 



PLATE VOLTS 92CM-9760T 


TYPICAL CONSTANT- CURRENT CHARACTERISTICS 



PLATE VOLTS 9ZCM-976IT 


BEAM POWER TUBE 

Small, rugged, heater-cathode 
type used as af power amplifier and 
modulator and as rf amplifier and os¬ 
cillator in applications where depend¬ 
able performance under severe shock aa'=plane of electrodes 
and vibration is essential. May be used with full input up to 60 Me and with re¬ 
duced input up to 175 Me. Class C Telegraphy maximum plate dissipation, CCS 
20 watts, ICAS 25 watts. Requires Octal socket and may be operated in any posi¬ 
tion. Outline 18, Outlines Section. Except for base and special ratings and perform¬ 
ance data for shock and vibration, the 7212 is identical with type 6146. 
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Technical Data 



C| 


7213 


BEAM POWER TUBE 

Sturdy, uhf, forced-air-cooled, 
heater-cathode, cermolox type used as 
rf power amplifier and oscillator in com¬ 
pact mobile and fixed equipment. Tube 
-employs matrix-type cathode. Useful 
with full ratings at frequencies up to 1215 Me. Class C Telegraphy maximum plate 
dissipation, CCS 1500 watts. 


Heater Voltage (ac/dc) t. 5.5 typical volts 

6 max volts 

Heater Current (At 5.5 volts). 17.3 amperes 

Minimum Heating Time (At 5.5 volts). 5 minutes 

Mu-Factor, Grid No.2 To Grid No.l*. 17 

Direct Interelectrode Capacitances: 

Grid No.l to plate®. 0.17 max ny.i 

Grid No.l to cathode and heater. 42 ppi 

Plate to cathode and heater®■. 0.017 nM 

Grid No.l to grid No.2. 65 nni 

Grid No.2 to plate. 16 nnt 

Grid No.2 to cathode and heater. 1.4 max nnf 

Seal Temperature (Plate, grid No.2, grid No.l, cathode, and heater). 250 max °C 

★ For plate volts, 2500; grid-No.2 volts, 600; plate ma., 600. 


PLATE-MODULATED RF POWER AMPLIFIER-Class C Telephony 


Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage 
DC Grid-No.1 Voltage 

DC Plate Current_ 

DC Grid-No.1 Current 

Plate Input. 

Grid-No.2 Input. 

Plate Dissipation. 


Up to 1215 Me 
2000 max 

volts 

1000 max 

volts 

-300 max 

volts 

0.85 max 

ampere 

0.2 max 

ampere 

1700 max 

watts 

35 max 

watts 

1000 max 

watts 


Typical CCS Operation: 

In grid-drive circuit at 600 Me 


DC Plate Voltage. 

. 1800 

2000 

volts 

DC Grid-No.2 Voltage*. 

. 500 

500 

volts 

DC Grid-No.1 Voltage 3 . 

. -30 

-30 

volts 

DC Plate Current. 

. 0.75 

0.83 

ampere 

DC Grid-No.2 Current. 

. 0.015 

0.015 

ampere 

DC Grid-No.1 Current (Approx.). 

. 0.04 

0.04 

ampere 

Driver Power Output (Approx.)*. 

. 50 

55 

watts 

Useful Power Output (Approx.)*. 

. 650 

800 

watts 


Maximum Circuit Values: 

Grid-No.l-Circuit Resistance, Under any condition. 5000# max ohms 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 
DC Grid-No.1 Voltage. 

DC Plate Current. 

DC Grid-No.1 Current 

Plate Input. 

Grid-No.2 Input. 

Plate Dissipation. ..:.. 


Up to 1215 Me 
2500 max 

volts 

1000 max 

volts 

-300 max 

volts 

1 max 

ampere 

0.2 max 

ampere 

2500 max 

watts 

50 max 

watts 

1500 max 

watts 


Typical CCS Operation: 

DC Plate Voltage. 

DC Grid-No.2 Voltage** 
DC Grid-No.1 Voltage®. 

DC Plate Current. 

DC Grid-No.2 Current.. 


In grid-drive circuit at 600 Me 


2250 

2500 

volts 

600 

500 

volts 

-30 

-30 

volts 

0.9 

1 

ampere 

0.02 

0.02 

ampere 
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RCA Transmitting Tubes 


DC Grid-No.l Current (Approx.). 

Driver Power Output (Approx.)*. 

Useful Power Output (Approx.)*. 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance, Under any condition 


0.07 0.07 ampere 

70 75 watts 

1050 1350 watts 


5000 *max ohms 


JBecause the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi¬ 
tions and frequency to prevent overheating the cathode and resultant short life. 

“With external, flat, metal shield having diameter of 8 inches, and center hole approximately 3 inches in 
diameter, provided with spring fingers that connect the shield to grid-No.2 terminal. Shield is located 
in plane of grid-No.2 terminal perpendicular to the tube axis. 

■With external, flat, metal shield having diameter of 8 inches, and center hole approximately 2 % inches 
in diameter, provided with spring fingers that connect the shield to grid-No. 1 terminal. Shield is located 
in plane of grid-No.l terminal perpendicular to the tube axis. 

•Obtained preferably from a separate source modulated along with the plate supply. 

°Obtained from grid-No.l resistor or from a combination of grid-No.l resistor with either fixed supply 
or cathode resistor. 

A The driver stage is required to supply tube losses and rf-circuit losses. It should be designed to provide 
an excess of power above the indicated value to take care of variations in line voltage, in components, in 
initial tube characteristics, and in tube characteristics during life. 

♦This value of useful power is measured in load of output circuit. 

*If this value is insufficient to provide adequate bias, the additional required bias must be supplied by a 
cathode resistor or fixed supply. 

♦♦Obtained preferably from a fixed supply, or from the plate-supply voltage with a voltage divider. 

® Obtained from fixed supply, by grid-No.l resistor, by cathode resistor, or by combination methods. 


OPERATING CONSIDERATIONS 

Type 7213 may be operated in any position. Outline 88, Outlines Section. 
Adequate forced-air cooling must be provided to limit the terminal temperatures 
to their specified values. Typical cooling requirements are shown in the accompany¬ 
ing graph for air flow through the radiator. An air flow of 10 cfm is usually adequate 
to grid-No.2, grid-No.l, cathode,- and heater terminals. 



0 500 1000 1500 2000 

PLATE VOLTS 

92CM-9740T 


TYPICAL COOLING 
REQUIREMENTS 



PER CENT OF MAXIMUM 
RATED PLATE DISSIPATION 
FOR EACH CLASS OF SERVICE 

92CM-97377 
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Technical Data — 


TYPICAL PLATE CHARACTERISTICS 




7214 


BEAM POWER TUBE 

Sturdy, uhf, forced-air-cooled, 
heater-cathode, cermolox type used as 
rf-pulse power amplifier in compact 
mobile and fixed equipment. Useful 
with full ratings at frequencies up to 
1215 Me. Plate-and-Screen-Pulsed RF Amplifier maximum average plate dissipa¬ 
tion, 1500 watts; maximum pulse duration, 10 microseconds. Tube has matrix-type 
cathode. 


Heater Voltage (ac/dc) t. 

Heater Current (At 5.5 volts). 

Minimum Heating Time (At 5.5 volts). 

Mu-Factor, Grid No.2 To Grid No.l*. 

Direct Inter electrode Capacitances: 

Grid No.l to plate 0 . 

Grid No.l to cathode and heater. 

Plate to cathode and heater 0- ... 

Grid No.l to grid No.2... 

Grid No.2 to plate.*. 

Grid No.2 to cathode and heater". 

Seal Temperature (Plate, grid No.2, grid No.l, cathode, and heater) 
* For plate volts, 2500; grid-No.2 volts, 600; plate ma., 600. 


5.5 typical volts 

6 max 

volts 

17.3 

amperes 

5 

minutes 

19 


0.17 max 

pyi 

42 


0.017 max 

pM 

55 

ppf 

16 


1.4 max 

ppi 

250 max 

°C 


GRID-PULSED RF AMPLIFIER 

For maximum ON time • of 10 microseconds 


Maximum CCS Ratings: Up to 1215 Me 

DC Plate Voltage . 5000 max volts 

DC Grid-No.2 Voltage. 1200 max volts 

DC Grid-N o.l Voltage ... -300 wax volts 

DC Plate Current During Pulse. 18 max amperes 

DC Plate Current. 0.2 mux ampere 

Grid-No.2 Input (Average). 50 max watts 

Grii>-No.1 Input (Average). 30 max watts 

Plate Dissipation (Average). 1500 max watts 


Typical Operation: 

In Class C cathode-dr ire circuit with rectangular-ware pulses at 1215 Me and with duty factor 3 of 0.01 
DC Plate Voltage. 4500 voUs 
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Technical Data - 


TYPICAL PLATE CHARACTERISTICS 
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7214 


BEAM POWER TUBE 

Sturdy, uhf, forced-air-cooled, 
heater-cathode, cermolox type used as 
rf-pulse power amplifier in compact 
mobile and fixed equipment. Useful 
with full ratings at frequencies up to 
1215 Me. Plate-and-Screen-Pulsed RF Amplifier maximum average plate dissipa¬ 
tion, 1500 watts; maximum pulse duration, 10 microseconds. Tube has matrix-type 
cathode. 


Heater Voltage (ac/dc) t. 5.6 typical volts 

6 max volts 

Heater Current (At 5.5 volts). 17.3 amperes 

Minimum Heating Time (At 5.5 volts). 5 minutes 

Mu-Factor, Grid No.2 To Grid No.l*. ; • 19 

Direct Inter electrode Capacitances: 

Grid No.l to plate 0 . 0.17 max put 

Grid No.l to cathode and heater. ‘12 ppf 

Plate to cathode and heater 0 ". 0.017 max ppi 

Grid No.l to grid No.2. 55 ppt 

Grid No.2 to plate. 10 

Grid No.2 to cathode and heater". 1-4 max ppf 

Seal Temperature (Plate, grid No.2, grid No.l, cathode, and heater). 250 max °C 

* For plate volts, 2500; grid-No.2 volts, 600; plate ma., 600. 


GRID-PULSED RF AMPLIFIER 

For maximum ON time • of 10 microseconds 

Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Grid-No.1 Voltage..... 

DC Plate Current During Pulse. 

DC Plate Current. 

Grid-No.2 Input (Average). 

Grid-No.1 Input (Average). 

Plate Dissipation (Average). 

Typical Operation: 

In Class C cathode-drive circuit with rectangular-ware pulses at 1215 Me and with duty factor° of 0.01 
DC Plate Voltage. 4500 volts 


Up to 1215 Me 


5000 max 

volts 

1200 max 

volts 

-300 max 

volts 

18 max 

amperes 

0.2 mux 

ampere 

50 max 

watts 

30 max 

watts 

1500 max 

watts 
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Technical Data 


OPERATING CONSIDERATIONS 

Type 7214 may be operated in any position. Outline 88, Outlines Section. 
Adequate forced-air cooling must be provided to limit the terminal temperatures 
to their specified values. For typical cooling requirements for air flow through the 
radiator refer to graph for type 7213. An air flow of 10 cfm is usually adequate to 
grid-No.2, grid-No.l, cathode, and heater terminals. 



BEAM POWER TUBE 

Sturdy heater-cathode types used 7270 

as af power amplifier and modulator 
and rf power amplifier and oscillator. / 2# 1 

May be used with full input at fre- 
quencies up to 60 Me. For operation at 
100 Me, plate voltage should be reduced to 80 per cent and plate input should be 
reduced to 85 per cent of maximum ratings; at 175 Me, reduce plate voltage to 62 
per cent and plate input to 70 per cent. Class C Telegraphy maximum plate dissipa¬ 
tion, CCS 60 watts, ICAS 80 watts. Requires Septar 7-contact socket and may be 
operated in any position. Outline 28, Outlines Section. Under operating conditions 
at maximum ratings, some forced-air cooling will be required to limit the maximum 
bulb temperature to its specified value. The plate shows no color when the tube is 
operated at maximum rated plate dissipation under CCS conditions. At maximum 
rated plate dissipation under ICAS conditions, the plate may show a barely dis¬ 
cernible color in a dark room. 

7270 

Heater Voltage (ac/dc). 6 • 3 


volts 


Heater Current. 


2.85 


7271 

13.5 i +10% 

X - 20 % 

1.25 amperes 

7270 Xr 7271 


Mu-Factor, Grid No.2 To Grid No.l". 

Direct Interelectrode Capacitances (Approx.): 

Grid No.l to plate. 

Grid No.l to grid No.2 and internal shield. 

Grid No.l to cathode and heater. 

Grid No.2 and internal shield to plate. 

Grid No.2 and internal shield to cathode and heater 

Plate to cathode and heater. 

Heater to cathode. 

Bulb Temperature (At hottest point). 


8.25 


0.4 

nni 

10 

W»f 

8 

nni 

10 

M/if 

2.2 

M/if 

0.14 

M/if 

17 

M/if 

250 max 

°C 


■ For plate volts, 250; grid-No.2 volts, 250; plate ma„ 10. 


AF POWER AMPLIFIER AND MODULATOR—Class ABi 


Maximum Ratings: 

CCS 

ICAS 


DC Plate Voltage. 

1100 max 

1350 max 

volts 

DC Grid-No.2 Voltage. 

425 max 

425 max 

volts 

Maximum-Signal DC Plate Current*. 

340 max 

340 max 

raa 

Maximum-Signal Plate Input*. 

180 max 

250 tnax 

watts 

Maximum-Signal Giud-No.2 Input*. 

20 max 

20 max 

watts 

Plate Dissipation*. 

Peak Heater-Cathode Voltage: 

60 max 

80 max 

watts 

Heater negative with respect to cathode. 

135 max 

135 max 

volts 

Heater positive with respect to cathode. 

135 max 

135 max 

volts 

PLATE-MODULATED RF POWER AMPLIFIER— 

Class C Telephony 


Maximum Ratings: 

CCS 

ICAS 


DC Plate Voltage. 

900 max 

1100 max 

volts 

DC Grid-No.2 Voltage. 

425 max 

425 max 

volts 

DC Grid-No.1 Voltage. 

—300 max 

-300 max 

volts 

DC Plate Current. 

280 max 

280 max 

ma 

DC Grid-No.1 Current. 

25 max 

30 max 

ma 

Plate Input. 

160 max 

210 max 

watts 

Grid-No.2 Input. 

13.5 max 

13.5 max 

watts 

Plate Dissipation. 

40 max 

50 max 

watts 
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RCA Transmitting Tubes 


Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 
Heater positive with respect to cathode. 


Maximum Circuit Values: 

Grid-No.l-Circuit Resistance 0 


135 max' 

135 max 

volts 

135 max 

135 max 

volts 

30000 max 

30000 max 

ohms 


Class C Telegraphy 


RF POWER AMPLIFIER AND OSCILLATOR 

and 

RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Grid-No. 1 Voltage. 

DC Plate Current. 

DC Grid-No.1 Current. 

Plate Input. 

Grid-No.2 Input. 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 

Maximum Circuit Values: 

Grid-No.I-Circuit Resistance 0 . 

JAveraged over any audio-frequency cycle of sine-wave form. 

°If this value is insufficient to provide adequate bias, the additional required bias must be supplied by a 


CCS 

ICAS 


lioo max 

1350 max 

volts 

425 max 

425 max 

volts 

-300 max 

-300 max 

volts 

340 max 

340 max 

ma 

25 max 

30 max 

ma 

235 wiflx 

315 max 

watts 

20 max 

20 max 

watts 

60 max 

80 max 

watts 

135 mux 

135 max 

volts 

135 mux 

135 max 

volts 

30000 max 

30000 wo* 

ohms 


cathode resistor or fixed supply. 


G3,K 



aa'=plane of electrodes 


BEAM POWER TUBE 

_ Small, rugged, heater-cathode 

/ O j/ type used as af power amplifier and 

modulator and as rf power amplifier 
and oscillator in applications where 
dependable performance under severe 
shock and vibration is essential. May be used with full input up to 60 Me and with 
reduced input up to 175 Me. Class C Telegraphy maximum plate dissipation, CCS 
20 watts, ICAS 25 watts. Requires Octal socket and may be operated in any posi¬ 
tion. Outline 18, Outlines Section. Heater volts (ac/dc), 26.5; amperes, 0.3. Except 
for heater rating, base, and special ratings and performance, the 7357 is identical 
with type 6146. 

» 1 

BEAM POWER TUBE 

^ 0 Rugged, heater-cathode type used 

7358 as rectangular-wave pulse modulator 

in applications where dependable per¬ 
formance under severe shock and vi¬ 
bration is essential. Rated for service aa'=plane of electrodes 
with duty factors up to 1.0 at a maximum averaging time of 10000 microseconds. 
Rectangular-wave modulator maximum plate dissipation, 10 watts. 



Heater Voltage (ac/dc). 

Heater Current at 6.3 volts. 

Transconductance*. 

Mu-Factor, Grid No.2 To Grid No.l*. 

Direct Interelectrode Capacitances: 

Grid No.l to plate.. 

Grid No.l to cathode and grid No.3 and internal shield, grid No.2, 

base sleeve, and heater. 

Plate to cathode and grid No.3 and internal shield, grid No.2, 
base sleeve, and heater. 


6.3 

volts 

1.25 

amperes 

7000 

4.5 

/xmhos 

0.24 max 

nnt 

13 

uni" 

8.5 

nnt 
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Technical Data. 


Bulb Temperature (At hottest point).. 220 max °C 

• For plate volts, 200; grid-No.2. volts, 200; plate ma., 100. 


MODULATOR—Rectangular-Wave Modulation 

For duly factort between 0.001 and 1 and maximum averaging time of 10,000 microseconds in any interval 


Maximum CCS Ratings: 

DC Plate Supply Voltage (Ebb) 0 . See Rating Chart I 

Instantaneous Plate Voltage . 115% of Ebb 

DC Grid-No.2 Supply Voltage 0 . 500 max volts 

DC Grid-No.1 Supply Voltage 0 . 300 max volts 

(Minimum). See Rating Chart I 

Grid-No.1 Voltage: 

Instantaneous-negative value . 400 max volts 

Peak positive value . 100 max volts 

Peak Plate Current . See Rating Chart II 

Peak Grid-No.2 Current . 0.75 fnax ampere 

Peak Grid-No.1 Current . 0.6 max ampere 

Plate Input. SO max watts 

Grid-No.2 Input. 1.76 max watts 

Grid-No.1 Input. 0.5 max watt 

Plate Dissipation" . See Rating Chart I 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode . 135 max volts 

Heater positive with respect to cathode. 135 max volts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance. 80000 max ohms 


TYPICAL CHARACTERISTICS 
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RCA Transmitting; Tubes 


| Duty factor for the 7358 is defined as the ON time in microseconds divided by 10,000 microseconds. 
ON time is defined as the sum of the durations of all the individual pulses which occur during any 10,000- 
microsecond interval. 

Pulse duration is defined as the time interval between the two points on the pulse at which the in¬ 
stantaneous value is 70 per cent of the peak value. The peak value is defined as the maximum value of a 
smooth curve through the average of the fluctuations over the top portion of the pulse. 

° For tube protection, sufficient resistance must be used in the plate supply circuit, the grid-No. 2 supply 
circuit, and the grid-No.l supply circuit so that the short-circuit current is limited to 0.5 ampere in each 
circuit. 

■ Averaged over any interval not exceeding 10,000 microseconds. Care should be used in determining 
the plate dissipation. A calculated value based on rectangular pulses can be considerably in error when 
the actual pulses have a finite rise and fall time. Plate dissipation should preferably be determined by 
measuring the bulb temperature under actual operating conditions; then, with the tube in the same 
socket and under the same ambient-temperature conditions, apply sufficient dc input to the tube to ob¬ 
tain the same bulb temperature. This value of dc input is a measure of the plate dissipation. 


OPERATING CONSIDERATIONS 


fe 2 


RATING CHART II 




type 7358 

AVERAGING TIME*IOOOOl 
MICROSECONDS MAX. 


Requires Octal socket and may be operated in any position. Outline 18, Out¬ 
lines Section. The bulb becomes hot dur¬ 
ing operation. To insure adequate cooling, 
therefore, free circulation of air must be 
provided around the 7358. The plate shows 
no color when operated with maximum 
rated dissipation. Connection to the plate 
cap should be made with a flexible lead to 
prevent any strain on the seal of the cap. 

For tube protection, sufficient resist¬ 
ance must be used in the plate supply cir¬ 
cuit, the grid-No.2 supply circuit, and the 
grid-No.l supply circuit so that the short- 
1 circuit current is limited to 0.5 ampere in 
92CS-80I4TI each circuit. 




51 


0.001 


O.OI 0.1 

DUTY FACTOR 



O 200 400 600 800 IOOO 


PLATE VOLTS 92CM-I0I27T 


7360 


BEAM-DEFLECTION TUBE 

Miniature heater-cathode type 
having unique design and mount struc¬ 
ture consisting of two plates, two de¬ 
flecting electrodes, together with a 
cathode, grid No.l, and grid No.2. 


H 
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Technical Data 


Used for modulator, demodulator, and frequency-converter applications in single- 
and double-sideband, suppressed-carrier communications equipment operating at 
frequencies up to 100 Me; used with single-ended or push-pull input to provide 
push-pull balanced output; used in low-cost balanced-modulator, balanced-mixer, 
and product-detector service. 


Heater Voltage (ac/dc) . 6.3 volts 

Heater Current . 0.35 ampere 

Direct Intbrelectrode Capacitances (Approx.): 0 

Grid No.l to all other electrodes, except plate. 7.5 nul 

Grid No.l to deflecting electrode No.l. 0.15 mil 

Grid No.l to deflecting electrode No.2. 0.15 ppl 

Grid No.l to plate No.l. 0.003 mil 

Grid No.l to plate No.2. 0.003 mil 

Plate No.l to all other electrodes, except dellecting-electrode No.2. 0.8 uni 

Plate No.2 to all other electrodes, except deflecting-electrode No.2. 0.8 mil 

Plate No.l to plate No.2. 0.3 mil 

Deflecting-electrode No.l to all other electrodes, except plate No.l. 4.6 mil 

Deflecting-electrode No.2 to all other electrodes, except plate No.2. 4.6 mil 

Deflecting-electrode No.l to plate No.l. 4 apt 

Deflecting-electrode No.2 to plate No.2. 4 put 

Deflecting-electrode No.l to deflecting-electrode No.2. 1.4 ppl 

“Without external shield. 

Characteristics, Class Ai Amplifier: 

Plate-No.1 Supply Voltage. 160 volts 

Plate-No.2 Supply Voltage. 150 volts 

Deflecting-Electrode-No.l Supply Voltage. 25 volts 

Deflecting-Electrode-No.2 Supply Voltage. 25 volts 

Grid-No.2 Supply Voltage. 175 volts 

Cathode Resistor. 150 ohms 

Total Beam Current (plate-No.l current plus plate-No.2 current). 8.5 ma 

Grid-No.2 Current. 2.1 ma 

Transconductance: 

Grid No.l to both plates connected together. 5400 pmhos 

Deflecting-electrode No.l to plate No.l". 800 a*nhos 

Deflecting-electrode No.2 to plate No.2". 800 *»mhos 

Switching Voltage*. 11 volts 


" Defined as the partial derivative of the plate current with respect to the difference between the de- 
flecting-elcetrode voltages, evaluated about the point of equal plate currents. 

• Defined as the sum of (a) the absolute value of the difference between the deflecting-electrode voltages 
when the current to one plate is equal to 90 per cent of the total beam current and (b) the absolute value 
of the difference between the deflecting-electrode voltages when the current to the same plate is equal to 
10 per cent of the total beam current. This sum, expressed in terms of signal voltage, corresponds to the 
peak-to-peak value of signal voltage that is required between the deflecting electrodes to produce peak- 


volts 

volts * 

volts 
volts 
volte 
watts 
watts 
watt 

volts 

volte 


volte 

volts 

volts 

ohms 

volts 

volts 

ma 


to-peak signal current at either plate equal to 80 per cent of the total beam current. 

Maximum Rating,: BALANCED-MODULATOR SERVICE 

Plate-No.1 Voltage. 300 max 

Plate-No.2 Voltage. 300 max 

Dkflecting-Electrode No.l Voltage. =*=100 max 

Deflecting-Electrode No.2 Voltage. ±100 max 

Grid-No.2 Voltage. 250 max 

Plate-No. 1 Dissipation. 1.5 max 

Plate-No.2 Dissipation. 1.5 max 

Grid-No.2 Input. 0.6 too* 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 180 max 

Heater positive with respect to cathode. 180 Q »ta* 

Typical Operation: 

- In accompanying balanced-modulator circuit using separate excitation* 

Plate Voltage, Each plate.'. 150 

Deflecting-Electrode Voltage, Each electrode (Approx.). 25 

Grid-N.o.2 Voltage. 175 

Cathode Resistor... 1200 

Peak-to-peak AF Deflecting Electrode Voltage**. 2.8 

Peak-to-peak RF Grid-No. 1 Voltage... 10 

Plate Current, Each plate. 1.5 
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RCA Transmitting Tubes 


Grid-No.2 Current.... 

Plate-to-Plate Load Impedance (Approx.). 

Push-Pull, Peak-to-Peak, Double-Sideband Output Voltage 

Carrier Suppression!. 

Third-Order Distortion!. 

Fourth-Order Distortion!. 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance: 

For fixed-bias operation. 

For cathode-bias operation. 

Deflecting-Electrode-Circuit Resistance, Each. 


0.75 

ma 

5000 

ohms 

4 

volts 

60 

db 

-47 

db 

-45 

db 

0.5 max 

megohm 

2.2 max 

megohms 

0.05 max 

megohm 


Balanced-Modulator Circuit 



Ci: 0.001 M f 

CsO.22 M f 

C 3 : 0.001 M f 

Cc 0.01 /if 
C 5 , Ci-. 0.0033 /if 
Ct: 0.1 /if 

C8, C»: Sufficient to resonate 
Input of SSB filter 
C 10 : 0.22 /if 
Cu: 0.47 «f 

Maximum Ratings: 

Plate-No.1 Voltage. 

Plate-No.2 Voltage. 


Plate-No.1 Dissipation. 
Plate-No.2 Dissipation. 
Grid-No.2 Input. 


Ri: 0.47 megohm 
R_>: 1200 ohms 
Rj, Ri: 68000 ohms 
Rs: 47000 ohms 
R«: 12000 ohms 
R7: 47000 ohms 
Rg: 0.1 megohm 
R9: 2700 ohms 

Rio: Carrier Balance Potenti¬ 
ometer, 6000 ohms 

BALANCED-MIXER SERVICE 


Ru: 2700 ohms 

R 12 : Quadrature Balance 

Potentiometer, 2500 ohms 
R13, R14: 2700 ohms 
Ru: 0.1 megohm 
NOTE: All resistors y 2 watt, ±10 
percent, unless specified. All ca¬ 
pacitors 400 volts. 


300 max 

volts 

300 max 

volts 

±100 max 

volts 

±100 max 

volts 

250 max 

volts 

1.5 max 

watts 

1.5 max 

watts 

0.5 max 

watt 

180 max 

volts 

180 a max 

volts 


Deflecting-Electrode-No.1 Voltage, 
Deflecting-Electrode-No.2 Voltage. 
Grii>No.2 Voltage... 


Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode 
Heater positive with respect to cathode. 


Typical Operation: 

In accompanying balanced-mixer circuit using separate excitation* 


Plate Voltage, Each plate... 150 volts' 

Deflecting-Electrode Voltage, Each electrode (Approx.). 25 volts 

Grid-No.2 Voltage. 175 volts 
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Technical Data 


Cathode Resistor.r.. .-.-r.1200 ohms 

Peak-to-Peak Single-Sideband Deflecting-Electrode Voltage**.... 8 volts 

Peak-to-Peak RF Grid-No.l Voltage..: 10 volts 

Plate Current, Each plate.;... 1.5 ma 

Grid-No.2 Current. 0.76 ma 

Plate-to-Plate Load Impedance (Approx.). 40000 ohms 

Push-Pull, Peak-to-Peak, Single-Sideband Output Voltage.....Y.... 25 volts 

Oscillator Suppression!. -40 db 

Third-Order Distortionf..'. -40 db 

Fourth-Order Distortionf. -39 db 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance: 

For fixed-bias operation. 0.5 max megohm 

For cathode-bias operation. .. 2.2 max megohmB 

Deflecting-Electrode-Circuit Resistance, Each..•. 0.05 maa: megohm 


Balanced-Mixer Circuit 



Ci: 0.001/if . . Li: Inductor 

Cs: 0.04 /if Iti: 0.47 megohm 

Cs, C«: 0.001/.f R,: 1200 ohms 

C§: 0.04 /if R 3 , R 4 : 68000 ohms 

C»: Split-Stator Tuning Capacitor Rs: 0.1 megohm 
to Resonate with Li R«: 12000 ohms 


Ct, Ca: 0.04 /if 


ometer, 5000 ohms 
R 3 : 0.1 megohm 
R», Rio: 2700 ohms 
Ti: Tuned Input Transformer 
NOTE: All resistors, watt,±10 
percent unless specified; all ca- 


Rt: Oscillator Rejection Potenti- pacitors 400 volts 


Q The dc component must not exceed 100 volts. 

♦Operation with self-excitation and cathode resistor of 300 ohms iB similar to operation with separate 
excitationl 

** To either electrode; the other electrode is bypassed. 
fReferred to single-sidebaml output voltage. 

OPERATING CONSIDERATIONS 

Outline 9, Outlines Section. Tube requires miniature nine-contact socket and 
may be operated in any position. To avoid excessive distortion, the plate voltage 
must be sufficiently high so that the instantaneous plate-voltage excursion does not 
enter the knee region of the tube characteristic where the grid-No.2 current in¬ 
creases rapidly. A deflecting-electrode voltage in the range of 20 to 35 volts for 
each electrode is satisfactory for most applications. Some means should be provided 
for varying one of the deflecting-electrode voltages for balancing purposes. The 
balance control should allow the positive dc bias voltage to vary approximately 
*10 per cent about the mean value. To minimize distortion, the peak signal voltage 
applied-to grid No.l should be smaller than the grid-No.l bias voltage so that the 
instantaneous grid-No.l voltage never reaches zero. 

Deflecting-electrode-circuit resistance should be kept below 50000 ohms to 
prevent nonlinear tube operation. The resistances of the two deflecting-electrode 
circuits should be approximately equal to minimize unbalance. The current drawn 
by each deflecting-electrode is in the order of 40 microamperes. 
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RCA Transmitting Tubes 


AVERAGE CHARACTERISTICS 

— i - 1 - i - 1 - 1 - 1 - 1 — 

TYPE 7360 

Ef* 6.3 VOLTS - 

PLATE VOLTS * 150 

(PLATES CONNECTED TOGETHER) - 


DEFLECTING-ELECTRODE VOLTS* 
(DEFLECTING ELECTRODES 


CONNECTED TOGETHER) 


25 



l 

110000 | a 

8000 oix 

Q O ? 
ZhO 

6000 o -g 

4000 < 9 
2 <r 
i- o 

2000 


-6 -5 -4 -3 -2 -I 
GRID-No. I VOLTS 

92CS-I0250TZ 


AVERAGE CHARACTERISTICS 

i i i i-1 i 

TYPE 7360 
E f * 6.3 VOLTS 
PLATE-No.l VOLTS*150 
PLATE-No.2 VOLTS* 150 
DEFLECTING-ELECTRODE- 
No.l VOLTS*25 
DEFLECTING-ELECT RODE- 

No.2 VOLTS ADJUSTED TO GIVE 
EQUAL PLATE CURRENTS. 


— mnn k 



1200 

1000 

800 

600 

400 

200 


uj l 9 

OqZ 

OujS 

UJIA02 

to O O 
9<«5cc 

- ' 5° 

t- in 1* 5 
Oh 012 


UJ , * 

Lp.U 


-6 -5 -4 -3 -2 -I 

GRID-No. I VOLTS 

92CS-I0249TI 


Magnetic fields adversely 
affect the intrinsic operating 
plate-current balance of the 
7360. Although this tube is in¬ 
ternally shielded to minimize 
this effect, the tube should be 
mounted as far as possible from 
all devices producing extrane¬ 
ous magnetic fields such as 
transformers, chokes, motors, 
or similar components. It is rec¬ 
ommended that an external 
shield be used in those applica¬ 
tions critical for balance. 

Chassis layout should be 
such that all components and 
wiring associated with the 
plates and deflecting electrodes 
are symmetrical. This consid¬ 
eration is particularly impor¬ 
tant in rf applications where 
very small differences in stray 
capacitance can result in un¬ 
balance. Chassis layouts which 
permit heat or vibration to af¬ 
fect the components associated 
with one deflecting-electrode 
circuit or plate circuit more 
thantheothershouldbe 
avoided. All components 
should be rigidly mounted. 


AVERAGE CHARACTERISTICS 


TYPE 7360 

Ef*6.3 VOLTS 
PLATE-No.l VOLTS• 150 
PLATE-No.2 V0LTS-I50 
DEFLECTING-ELECTRODE- 
No. 2 VOLTS = 25 
GRID-No. 2 VOLTS* 175 
! bl *DC PLATE-No.I CURRENT 
I bj *DC PLATE-No.2 CURRENT 
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OPERATION CHARACTERISTICS 


TYPE 
E f *€ 
PLATE 
PLATE 
DEFLE 
No. 
GRID- 
<bi* A 

•b 2 *A 

T 

7360 

.3 VOLT 

- No. 1 V 

- No. 2 V 
CTING - 
2 VOLTS 

No. 2 VC 
C PLATE 
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' 1. 
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AVERAGE CHARACTERISTICS 


TYPE 7360 

Ef * 6.3 VOLTS 

- PLATES CONNECTED TOGETHER. 
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7457 


BEAM POWER TUBE 

Small, rugged, uhf, forced-air, 
cooled, heater-cathode, cermolox type 
used as af power amplifier and modu¬ 
lator, and as rf power amplifier and os¬ 
cillator in compact mobile and fixed 
equipment where dependable performance under severe shock and vibration is es¬ 
sential. Useful at frequencies up to 2000 Me and beyond. Class C Telegraphy max¬ 
imum plate dissipation, CCS 115 watts. May be operated in any position. Out¬ 
line 78, Outlines Section. Except for special ratings and performance data, in¬ 
ternal construction, and minor differences in general characteristics as shown be¬ 
low, the 7457 is identical with type 6816. Tube has matrix cathode. 


Heatbr Voltage (ac/dc)° . 6.3 volts 

Heater Current . 3.2 amperes 

Heating Time, Minimum . 60 seconds 

Mu Factor". 18 

Direct Interelectrode Capacitances:". 6 

Grid No.l to plate. 0.065 max nnt 

Grid No.l to cathode and heater. 14 nni 

Plate to cathode and heater. 0.019 max ntf 

Grid No.l to grid No.2. 19 mil 

Grid No.2 to plate. 4.5 put 

Grid No.2 to cathode and heater. 1.3 max MMf 


“Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi¬ 
tions and frequency to prevent overheating the cathode and resultant short life. 

"For plate volts, 250; grid-No.2 volts, 250; plate ma., 100. 

•Measured with special shield adapter. 


TUNABLE OSCILLATOR 
TRIODE 

Heater-cathode, pencil type hav- y r no 
ing integral resonators; used as uhf / DO O 
oscillator in radiosonde equipment. 

Tunable at frequencies between 1660 
and 1700 Me. May be used at ambient 
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RCA Transmilting Tubes 


temperatures ranging from -55 to +7o°C. UHF Oscillator maximum plate dissi¬ 
pation, 3.6 watts. 


Heater Voltage Range (ac/dc) .5.2 to 6.6t 

Heater Current at 6 volts. 0.16 

Frequency (Approx.). 1680° 

Tuning Range .1660 to 1700 

RF Coaxial Output Terminal: Characteristic impedance (Approx.). 50 

Tuning Screws (2): 

Maximum Torque (Absolute) at tuning-range stops. 6.5 

Maximum Ratings: UHF OSCILLATOR-Class C 

At frequencies between 1660 and 1700 Me and altitudes up to 100,000 feet 

DC Plate-To-Grid Voltage. 130 max 

DC Plate Current. 34 max 

DC Grid Current. 8 max 

Plate Input. 4 max 

Plate Dissipation. 3.6 max 

Ambient-Temperature Range .-55 to +75 


volts 

ampere 

Me 

Me 

ohms 

oz-in. 


volts 

ma 

ma 

watts 

watts 

°C 


Typical Operation: 

Heater Voltage. 

DC Plate-to-Grid Voltage. 

DC Cathode-to-Grid Voltage. 

From grid resistor of. 

DC Cathode Current. 

DC Grid Current. 

Useful Power Output (Approx.). . . 

Circuit Values: 

Grid-Circuit Resistance, maximum 
Grid-Circuit Resistance, minimum 


As cathode-driver oscillator at frequency 

1660 Me 

16S0 Me 

1700 Me 

.... 6 

6 

6 

.... 124.5 

124 

123 

_ 7.5 

6.75 

6 

.... 1500 

1500 

1500 

35 

31.5 

32 

. . . . 5 

4.5 

6 

.... 575 

575 

475 



2400 



1300 


volts 

volts 

volts 

ohms 

ma’ 

ma 

mw 


ohms 

ohms 


i This range of heater voltage is for radiosonde applications in which the heater is supplied from bat¬ 
teries and in which the equipment design requirements of minimum size, light weight, and high effi¬ 
ciency are the primary considerations even though the average life expectancy of the 7533 in such serv¬ 
ice is only a few hours. 

°As supplied, tubes are adjusted to 1680 ±4 Me. 


OPERATING CONSIDERATIONS 

Type 7533 may be operated in any position. Outline 75, Outlines Section. The 
flexible heater leads of the 7533 may be soldered to the circuit elements, but not 
closer than M-inch from the surface of the glass button. Otherwise the heat of the 
soldering operation may crack the glass button and damage the tube. 

Support for the 7533 should be provided by a suitable clamp around the metal 
shell of the tube, preferably in the indicated zone shown on the dimensional outline. 
Care must be taken to avoid clamping so tightly as to cause distortion of the resona¬ 
tor cavity with resultant change in operating frequency. Connections to the grid 
terminal and to the plate terminal should be made by means of spring contacts only. 
Under no circumstances should connections be soldered to these terminals. 

Accurate frequency adjustment in the 1660-to-1700 Me operating range, to¬ 
gether with minimum frequency drift, may be obtained by using both tuning 
screws. Alternately turn each tuning screw not more than one-half turn at a time, 
in a clockwise direction, to lower the frequency. Repeat this procedure until the 
desired lower frequency adjustment is reached. To reach a higher frequency, follow 
the same procedure except that the tuning screws are turned in a counterclockwise 
direction. 


BEAM POWER TUBE 

. _ — - Miniature, heater-cathode type 

/ 3 3 I used in mobile communications equip¬ 

ment operating from 12-volt storage 
battery systems. Used in rf amplifier, 
oscillator, and frequency multiplier 


service at frequencies up to 175 Me; also used in modulator and af power-amplifier 
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Technical Data 


applications. During manufacture, the 7551 is subjected to special controls and tests 
for heater-cycling, heater-cathode leakage, interelectrode leakage, low-frequency- 
vibration performance, 500-hour intermittent life performance, and intermittent 
shorts. 


Heater Voltage Range . 12 to 15 volts 

Heater Current, at 13.5 volts. 0.36 ampere 

Direct Interelectrode Capacitances: 0 

Grid No.1 to Plate. 0.15 max ppi 

Grid No.l to Cathode, Heater, Grid No.3, and Grid No.2. 10 nnl 

Plate to Cathode, Heater, Grid No.3, and Grid No.2. 5.5 uut 

0 Without external shield. 

Characteristics, Class Ai Amplifier, with 13.5 Volts on Heater: 

Plate Voltage. 250 volts 

Grid No.3.Connected to cathode at socket 

Grid-No.2 Voltage. 250 volts 

Grid-No.1 Voltage. -18 volts 

Mu-Factor, Grid No.2 to Grid No.l. 8.7 

Transconductancc. 5300 /xmhos 

Plate Current. 40 ma 

Grid-No.2 Current. 3 ma 

AF POWER AMPLIFIER AND MODULATOR-Class ABi 
Maximum CCS Ratings: 

DC Plate Voltage. 300 max volts 

Grid No.3.Connect to cathode at socket 

DC Grid-No.2 Voltage. 250 max volts 

Maximum-Signal DC Plate Current*. 70 max ma 

Maximum-Signal Plate Input". 21 max watts 

Maximum-Signal Grid-No.2 Input". 2 max watts 

Plate Dissipation". 10 max watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 100 max volts 

Heater positive with respect to cathode. 100 max volts 

Bulb Temperature (At hottest point). 225 max °C 

Typical CCS Push-Pull Operation With 13.5 Volfs on Heater: 

Values are for two tubes 

DC Plate Voltage. 300 volts 

Grid No.3.Connected to cathode at socket 

DC Grid-No.2 Voltage". 250 volts 

DC Grid-No.1 Voltage". -21 volts 

Peak AF Grid-No.1-to-Grid-No.l Voltage. 40 volts 

Zero-Signal DC Plate Current. 40 ma 

Maximum-Signal DC Plate Current. 125 ma 

Zero-Signal DC Grid-No.2 Current. 2 ma 

Maximum-Signal DC Grid-No.2 Current. 14 ma 

Effective Load Resistance (Plate to plate). 6000 ohms 

Maximum-Signal Driving Power. 0 watts 

Total Harmonic Distortion. 5 per cent 

Maximum-Signal Power Output (Approx.). 20.6 watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance. 0.1 ma* megohm 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: 

DC Plate Voltage. 

Grid No.3. .. f. . 

DC Grid-No.2 Voltage. 
DC Grid-No.I Voltage. 

DC Plate Current. 

DC Grid-No.2 Current 
DC Grid-No.I Current 

Plate Input. 

Grid-No.2 Input. 


At frequencies up to 175 Me 


CCS ICAS 

300 max 300 max volts 

Connect to cathode at socket 
250 max 250 max volts 

-125 max -125 max volts 

70 max 80 max ma 

15 max 15 max ma 

5 max 5 max ma 

21 max 24 max watts 

2 max 2 max watts 
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RCA Transmitting Tubes 


Plate Dissipation. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. ... 

Heater positive with respect to cathode. 

Bulb Temperature (At hottest point). 

Typical Operation With 13.5 Volts on Heater: 

DC Plate Voltage. 

Grid No.3. 

DC Grid-No.2 Voltage 0 . 

DC Grid-No.1 Voltage*. 

Peak RF Grid-No.1 Voltage. 

DC Plate Current. 

DC Grid-No.2 Current. 

DC Grid-No.l Current (Approx.). 

Driver Power Output (Approx.)**. 

Useful Power Output (Approx.)f. 

Maximum Circuit Values:. 

Grid-No.l-Circuit Resistance. 



10 max 

12 max 

watts 


100 max 

100 max 

volts 


100 max 

100 max 

volts 


225 max 

225 max 

°C 


As amplifier at 175 Mr. 



CCS 

ICAS 


250 

300 

300 

volts 


Connected to cathode at socket 

200 

200 

250 

volts 

-40 

-42 

-55 

volts 

47 

52 

62 

volts 

60 

70 

80 

rna 

3.7 

3.7 

5.1 

rna 

1.5 

2.1 

1.6 

ma 

1 

1 

1.5 

watts 

6.5 

8.5 

10 

watts 


0.1 max 

0. .1 max 

megohm 


Maximum Ratings: 
DC Plate Voltage 
Grid No.3. 


PLATB-MODULATED RF POWER AMPLIFIER—Class C Telephony 

At frequencies up to 175 Me 

S: CCS ICAS 

ge. 250 max 250 max volts 

. Connect to cathode at socket 


DC Grid-No.2 Voltage. .. 

DC Grid-No.1 Voltage. ..... ^.. 

DC Plate Current... 

DC Grid-No.2 Current. .... 

DC Grid-No.1 Current. .. i..!... .. 

Plate Input.!.... 

Grid-No.2 Input..!. 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode... 

Bulb Temperature (At hottest point).. 

Typical Operation with 13.5 Volts on Heater: 

At 175 Me 

DC Plate Voltage. 

Grid No.3.... 

DC Grid-No.2 Voltage*. 

DC Grid-No.l Voltage**.. 

From a grid-No.l resistor of.. . ..... 

RF Grid-No.l Voltage. .... 

DC Plate Current... 

DC Grid-No.2 Current. 

DC Grid-No.l Current (Approx.). 

Driving Power (Approx.)**.. 

Useful Power Outputf... 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance. 

FREQUENCY MULTIPLIER 

Maximum Ratings: 

DC Plate Voltage. 

Grid No.3.. 

DC Grid-No.2 Voltage. 

DC Grid-No.1 Voltage. 

DC Plate Current. 

DC Grid-No.2 Current. 

DC Grid-No.1 Current... 

Plate Input....'. 

Grid-No.2 Input... 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode.. 


250 max 

250 max 

volts 

-125 max 

—125 max 

volts 

60 max 

70 max 

ma 

10 max 

10 max 

ma 

5 max 

5 max 

ma 

15 max 

17.5 max 

watts 

1.4 max 

1.4 max 

watts 

7 max 

8 max 

watts 

100 max 

100 max 

volts 

100 max 

100 max 

volts 

225 max 

225 max 

°C 


CCS 

ICAS 


250 

250 

volts 

Connected to cathode at socket 

250 

250 

volts 

-70 

-75 

volts 

33000 

33000 

ohms 

75 

80 

volts 

60 

70 

ma 

2.5 

3 

ma 

2.1 

2.3 

ma 

1 

1 

watt 

6.5 

7.5 

watts 


0.1 max 

0. 1 max 

megohm 

CCS 

ICAS 


300 max 

300 max 

volts 

Connect to cathode at socket 

250 max 

250 max 

volts 

-125 max 

-125 max 

volts 

50 max 

60 max 

ma 

15 max 

15 max 

ma 

5 max 

5 max 

ma 

13 max 

15 max 

watts 

2 max 

2 max 

watts 

10 max 

12 max 

watts 

100 max 

100 max 

volts 

100 max 

100 max 

volts 
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Technical Data 


Bulb Temperature (At hottest point) 


225 max 225 max °C 


Typical Operation With 13.5 Volts on Heater: 

DC Plate Voltage. 

Grid No.3. 

DC Grid-No.2 Voltage. 

DC Grid-No.l Voltage*. 

From a grid-No.l resistor of. 

Peak RF Grid-No.l Voltage. 

DC Plate Current. 

DC Grid-No.2 Current. 

DC Grid-No.l Current (Approx.). 

Driving Power (Approx.)**. 

Useful Power Outputf. 

DC Plate Voltage. 

Grid No.3. 

DC Grid-No.2 Voltage. 

DC Grid-No.l Voltage. 

From a grid-No.l resistor of. 

Peak RF Grid-No.l Voltage. 

DC Plate Current. 

DC Grid-No.2 Current. 

DC Grid-No.l Current (Approx.). 

Driving Power (Approx.)**. 

Useful Power Outputf. 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance. 

■ Averaged over any audio-frequency cycle of sine-wave form. 


As doubler to 175 Me 
250 300 volts 

Connected to cathode at socket 


200 

250 

volts 

-53 

-66 

volts 

53000 

44000 

ohms 

60 

74 

volts 

50 

60 

ma 

2.6 

3.5 

ma 

1 

1.5 

ma 

0.4 

0.6 

watt 

3 

4.5 

watts 

As tripler to 175 Ale 


200 

250 

volts 

Connected to cathode at socket 

200 

250 

volts 

-90 

-120 

volts 

50000 

70000 

ohms 

105 

130 

volts 

50 

60 

ma 

3 

3.9 

ma 

1.85 

1.7 

ma 

0.4 

0.6 

watt 

1.4 

2.3 

watts 

0.1 max 

0.1 max 

megohm 


• Obtained preferably from a fixed supply. 

° Obtained preferably from a separate source or from the plate-voltage supply with a voltage divider. 
If a series resistor is used, it should be adjustable to permit obtaining the desired operating plate current 
after initial tuning adjustments are completed. 


* Obtained from a grid-No.l resistor or from a combination of grid-No.l resistor with either fixed supply 
or cathode resistor. 


• ~i» »*.» ovejit io bw i.uuB iuooco ttuu ix cxicuxc looses, i ue uriverstage snouia De designed 

to provide an excess of power above the indicated values to take care of variations in line voltage, com¬ 
ponents, initial tube characteristics, and tube characteristics during life, 
f Measured at load. 


A Obtained preferably from a separate source modulated along with the plate supply, or from the modu¬ 
lated plate supply through a series resistor. It is recommended that this resistor be adjustable to permit 
obtaining the desired operating plate current after initial tuning adjustments are made. 

AA Obtained from a grid-No.l resistor or from a combination of grid-No.l resistor with either fixed sup¬ 
ply or cathode resistor. The combination of grid resistor and fixed supply has the advantage of not only 
protecting the tube from damage through loss of excitation but also of minimizing distortion by bias- 
supply compensation. 


AVERAGE CHARACTERISTICS 
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OPERATING CONSIDERATIONS 

Type 7551 requires Miniature nine-contact socket and may be operated in any 
position. Outline 9, Outlines Section. 

Shielding of the 7551 in straight-through rf amplifier service is required for 
stable operation. To minimize external feedback from the plate to grid No.l, a 
grounded shield crossing the terminal end of the tube socket through the space be¬ 
tween pins 2 and 3 and the space between pins 8 and 9, is generally adequate for this 
purpose. 

The heater may be effectively bypassed by grounding one heater pin at the 
tube socket and by passing the other heater pin to ground with a low inductance 
capacitor. To reduce degeneration in the cathode circuit, two base-pin connections 
(pins 1 and 9) are provided. The cathode circuit should be.arranged so that the in¬ 
put ac current flows through one cathode connection and the output ac current 
flows through the other. This circuit arrangement will reduce the effect of the 
cathode lead inductance. Both cathode circuit returns should be grounded through 
the shortest possible connection. 

The rf impedance between grid No.2 and the cathode must be kept low, usually 
by means of a suitable bypass capacitor. In telephony service when grid No.2 is 

modulated, a smaller bypass capacitor 
than is used for telegraphy service may be 
required to avoid excessive af bypassing. 
However, if the capacitance value is too 
small, rf feedback may occur between 
plate and grid No.l, depending on the cir¬ 
cuit layout, operating frequency, and 
power gain of the stage. AF bypassing diffi¬ 
culties can usually be eliminated if the 
grid-No.2 bypass capacitor is replaced by 
a series-resonant circuit which is tuned to 
resonate at the operating frequency. This 
circuit presents a high impedance to audio 
frequencies but a very low impedance to 
its resonant frequency. 


AVERAGE CHARACTERISTICS 



0 IOO 200 300 

' PLATE VOLTS 

92CS-I0307T 


HIGH-MU TRIODE /HX 

■vp pa Heater-cathode, ceramic-metal, C J ._ j 

/ JDZ pencil type used as a low-noise ampli- / 

fier in receiver applications up to 1500 
Me. It is also useful in applications (J C) 

requiring fast warm-up time and in 

equipment where dependable service under severe environmental conditions and 
long life are essential. 


Heater Voi.tage (ac/dc).’ . 6 3 vo l ts 

Heater Current at 6.3 volts.... ; .0.225 ampere 

Cathode Warm-Up Time (Average, to reach 80% of operating plate cur¬ 
rent: for heater volts, 6.3; dc plate supply volts, 80; dc grid volts, 0; 

cathode resistor, 0 ohms, load resistor, 10 ohms). 10 seconds 

Direct Interelectrode Capacitances: 

Grid to plate... 2.4 

Grid to cathode and heater. 4 4 

Plate to cathode and heater. 0.04 max finl 

Heater to cathode. 2.6 MM f 

Cathode to plate.” 0 .04 max wif 

Cathode to grid and heater. 7 

Plate to grid and heater. 2.0 put 

Plate Seal Temperature. 225 max °C 
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Characteristics, Class Ai Amplifier: 

Plate Voltage.... 125 

Cathode Resistor....... 50 

Amplification Factor... 80 

Plate Resistance (Approx.)....... 6000 

Transconductance............ 13500 

Plate Current......... 13 


RF AMPLIFIER—Class Ai 

Maximum CCS Ratings: For altitudes up to 100,000 feet and frequencies up to 1500 Me 


DC Plate Voltage ........ 250 max 

DC Grid Voltage ..... -50 max 

DC Plate Current .. 25 max 

Plate Dissipation . 2.5 max 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode.... 50 max 

Heater positive with respect to cathode. 50 max 


volts 

ohms 

ohms 

Mmhos 

ma 


volts 

volts 

ma 

watts 

volts 

volts 


Typical CCS Operation in Cathode-Drive Circuits: 

At 550 Me 

with 5 Me Bandwidth 

At 1100 Me 
with 10 Me Bandwidth 

DC Plate-to-Grid Voltage..... 

. 125 

150 

volts 

Cathode Resistor. 

. 50 

50 

ohms 

Input Signal Level Range. 

.-70 to-20 - 

■70 to -20 

dbm 

DC Plate Current... 

. 13 

13.5 

ma 

Power Gain. 

. 16.5 

16 

db 

Noise Figure. 

Maximum Circuit Values: 

Grid-Circuit Resistance: 

. 6.6 

12.5 

db 


For fixed-bias operation... Not recommended 

For cathode-bias operation. 0.25 max • megohm 


OPERATING CONSIDERATIONS 

Type 7552 may be operated in any position. Outline 68, Outlines Section. 
Connections to the cathode cylinder, grid flange, and plate cylinder should be made 
by flexible spring contacts. The connectors should make firm, large-surface contact, 
yet must be sufficiently flexible to insure that no part of the tube is subjected to 
excessive strain. •. . - 

The cathode should preferably be connected to one side of the heater. When, 
in some circuit designs, the heater is not connected directly to the cathode, pre¬ 
cautions must be taken to hold the peak heater-cathode voltage within the maxi¬ 
mum rated values. For curve of average plate characteristics in cathode-drive 
service, refer to type 7553. 


GAIN CHARACTERISTICS 


CATHODE- DRIVE SERVICE 



FREQUENCY-Me 

92CM - I027ITI 


NOISE FIGURE CHARACTERISTIC 

CATHODE 0RIVE-SERVICE 

-1-1-1- 1 - 1 i “ ' i — 

type 7552 

|_ Ef *6.3 VOLTS _ 

PLATE-TO-GRID SUPPLY V0LTS«I25 
. CATHODE RESISTOR (0HMS)»50 
1-BANDWIDTH (McMO “ 



400 


600 eoo iooo 

FREQUENCY-Me 

92CS- I0270T2 
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7553 


HIGH-MU TRIODE 

Heater-cathode, ceramic-metal, 
pencil type used as a low-noise ampli¬ 
fier in receiver applications up to 1500 
Me. It is also useful in applications 
requiring fast warm-up time and in 



equipment where dependable service under severe environmental conditions and 


long life are essential. The 7553 is similar to type 7552, but has superior performance 
and environmental features. Type 7553 may be operated in any position. Out¬ 
line 68, Outlines Section: For other considerations, refer to type 7552. 


Heater Voltage (ac/dc) . * 6.3 volts 

Heater Current at 6.3 volts. 0.225 ampere 

Cathode Warm-Up Time to reach 80% of operating plate currentf. 10 max seconds 

Direct Interelectrode Capacitances:* 

Grid to plate. 2.4 upt 

Grid to cathode and heater. 4.4 

Plate to cathode and heater. 0.03 wax put 

Heater to cathode. 2.6 

Cathode to plate. 0.03 max 

Cathode to grid and heater.. 7 

Plate to grid and heater.... 2.4 

Plate Seal Temperature. 225 max °C 


t For heater volts, 6.3; dc plate volts, 80; dc grid volts, 0; cathode resistor, 0 ohms. 
* Without external shield. 



400 500 600 700 800 900 1000 
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Characteristics, Class Ai Amplifier: 

Plate Voltage. 

Cathode Resistor.. 

Amplification Factor. 

Plate Resistance (Approx.). 

Transconductanco. 

Plate Current. 


125 

volts 

60 

ohms 

80 


6150 

ohms 

13000 

^mhos 

12.5 

ma 


RF AMPLIFIER—Class Ai 

Maximum CCS Ratings: p or altitudes M p to 100,000 feet and frequencies up to 1500 Me 


DC Plate Voltage. 250 max volts 

DC Grid Voltage. -50 max volts 

DC Plate Current. 25 max mu 

Plate Dissipation . 2.5 max watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 50 max volts 

Heater positive with respect to cathode. 50 max volts 


Typical CCS Operation in Cathode-Drive Circuit: 

At 550 Me 

At 1100 Me 


DC Plate-to-Grid Voltage. 

. 125 

150 

volts 

Cathode Resistor. 

. 60 

50 

ohms 

Input-Signal Level Range. 

.-70 to-20 - 

-70 to -20 

dbra 

DC Plate Current. 

Power Gain for bandwidth of: 

. 12.5 

14 

ma 

4 Me. 

. 

20 

db 

6 Me. 

. 16.5 

- 

db 

8 Me. 

. 

18 

db 

Noise Figure. 

. 6.6 

11.6 

db 


Maximum Circuit Values: 
Grid-Circuit Resistance: 

For fixed-bias operation. . . 
For cathode-bias operation 


Not recommended 
0.25 mao: megohm 


7554 


HIGH-MU TRIODE 

Heater-cathode, ceramic-metal, 
pencil type used as rf amplifier, oscil¬ 
lator, and multiplier in airborne equip¬ 
ment up to 100,000 feet without pres¬ 
surization and where dependable per¬ 
formance under severe shock and vibration is essential. Useful with full input at 
frequencies up to 5000 Me. Class C Telegraphy maximum plate dissipation, CCS 
2.5 watts. 



Heater Voltage (ac/dc) . 0.3 volts 

Heater Current at 6.3 volts. 0.225 ampere 

Cathode Warm-Up Time to reach 80% of operating plate currentf . 10 seconds 

Direct Interblectrode Capacitances:: 

Grid to plate. 2.4 ppf 

Grid to cathode and heater. 4.4 ppt 

Plate to cathode and heater. 0.04 max ppt 

Heater to cathode. 2.6 put 

Cathode to plate... 0 • 04 max ppl 

Cathode to grid and heater. T M/*f 

Plate to grid and heater. 2.4 ppl 

Plate-Seal Temperature . 225 max °C 


t For heater volts, 6.3; dc plate volts, 80; grid volts, 0; cathode resistor, 0 ohms; load resistor, 10 ohms, 
t Without external shield. 


Characteristics, Class A] Amplifier: 




. 50 

ohms 




Plate Resistance (Approx.).. 

. 4400 

ohms 



Plate Current...• • 


ma 
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RF POWER AMPLIFIER AND OSCILLATOR-Class C Telegraphy 

and 


RF POWER AMPLIFIER—Class C FM Telephony 


At frequencies up to 5000 Me and altitudes: 

Maximum CCS Ratings: 

DC Plate Voltage . 

Up to 
80,000 feet 
250 max 

Between 
80,000 and 

100,000 feet 
200 max 

volts 

DC Grid Voltage. 



-50 max 

-50 max 

volts 

DC Cathode Current. 



25 max 

25 max 

ma 

DC Grid Current. 



6 max 

6 max 

ma 

Plate Dissipation. 



2 . 5 max 

2 . 5 max 

watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 



50 max 

50 max 

volts 

Heater positive with respect to cathode. 



50 max 

50 max 

volts 

Typical CCS Operation in Cathode-Drive Circuit: 

As oscillator 
At 

500 

Me 

DC-Plate-to-Grid Voltage. 206 

At 

1000 

Me 

203 

At At 

2000 3000 

Me Me 

151 125 

Af 

U150 

Me 

200 

volts 

DC Cathode-to-Grid Voltage. 

5 

3 

1 0.1 

0.26 

volts 

From a grid resistor of. 

' • 1000 

600 

250 500 

130 . 

ohms 

DC Cathode Current. 

21 

24 

24 20 

23 

ma 

DC Grid Current. 

5 

5 

4 0.2 

2 

ma 

Useful Power Output (Approx.). 

1.6 

1.3 

0.5 0.15 

0.1 

watts 

DC Plate-to-Grid Voltage. 

As amplifier 


At 

500 Me 

204 

At 

1000 Me 

185 

volts 

DC Cathode-to-Grid Voltage. 



4 

10 

volts 

From a grid resistor of. 



800 

2000 

ohms 

DC Cathode Current.. 



21 

24 

ma 

DC Grid Current. 



6 

5 

ma 

Driver Power Output (Approx.). 



0.2 

0.2 

watt 

Useful Power Output (Approx.). 



2.2 

1.4 

watts 

Maximum Circuit Values: 

Grid-Circuit Resistance. 




0.25 max 

megohm 


FREQUENCY DOUBLER—Class C 


At frequencies up to 2000 Me and altitudes: 
Maximum CCS Ratings: 

DC Plate Voltage... 

DC Grid Voltage.... 

DC Cathode Current.■... 

DC Grid Current.. 

Plate Dissipation.. 


Up to 
80,000 feel 
250 max 
-50 max 
22 max 
6 max 
2 .5 max 


Between 
80,000 and 
100,000 feel 
200 max 
-50 max 
22 max 
6 max 
2.5 max 


volts 

volts 

ma 

raa 

watts 


Typical CCS Operation in Cathode-Drive Circuit: 

DC Plate-to-Grid Voltage. 

DC Cathode-to-Grid Voltage. 

From a grid resistor of. 

DC Cathode Current. 

DC Grid Current. 

Driver Power Output (Approx.). .. 

Useful Power Output (Approx.). 


Up to 550 Me Up to 1000 Me 


193 

207 

218 

181 

volts’ 

18 

7 

18 

6 

volts 

3600 

2300 

2600 ■ 

2000 

ohms 

20 

18 

21 

19 

ma 

5 

3 

5 

3 

ma 

0.8 

0.2 

0.8 

0.2 

watt 

1.3 

0.75 

0.9 

0.4 

watts 


Maximum Circuit Values: 

Grid-Circuit Resistance... 0.25 max megohm 


FREQUENCY TRIPLER—Class C 


At frequencies up to 2000 Me and altitudes: 

Maximum CCS Ratings; 

DC Plate Voltage. 

DC Grid Voltage.. 

DC Cathode Current.;. 

DC Grid Current. 

Plate Dissipation. 



Between 


Up to 

80,000 and 


80,000 feet 

100,000 feet 


250 max 

200 max 

volts 

-50 max 

-50 max 

volts 

20 max 

20 max 

ma 

6 max 

6 max 

ma 

2.5 max 

2.5 max 

watts 
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Technical Data 


Typical CCS Operation in Cathode-Drive Circuit: Up to 6!*5 Me 


1>C Plate-to-Grid Voltage. 

. 202 

240 

volts 

DC Cathode-to-Grid Voltage. . .. 

. 27 

15 

volts 

From a grid resistor of.... 

. 9000 

25000 

ohms 

DC Cathode Current. 

. 19 

13 

ma 

DC Grid Current. 

3 

0.6 

ma 

Driver Power Output (Approx.). 

. 0.6 

0.2 

watt 

Useful Power Output (Approx.). 

. 0.7 

0.4 

watt 


Up 

to 1000 Me 


DC Plate-to-Grid Voltage. 

. 205 

185 

volts 

DC Cathode-to-Grid Voltage. 

. 30 

10 

volts 

From a grid resistor of. 

. 10000 

14000 

ohms 

DC Cathode Current. 

. 19 

12 

ma 

DC Grid Current.. .. 

. 3 

0.7 

ma 

Driver Power Output (Approx.). 

...;:. •■■0.6 

0.2 

watt 

Useful Power Output (Approx.). 

. 0.4 

0.15 

watt 

Maximum Circuit Values: 




Grid-Circuit Resistance. 


0.25 

megohm 


OPERATING CONSIDERATIONS 

Type 7554 may be operated in any position. Outline 68, Outlines Section. 
Connections to the cathode cylinder, grid flange, and plate cylinder should be made 
by flexible spring contacts. The connectors should make firm, large-surface contact, 
yet must be sufficiently flexible to insure that no part of the tube is subjected to 
excessive strain. 


AVERAGE CHARACTERISTICS 
CATHODE - DRIVE SERVICE 




7558 


BEAM POWER TUBE 

Miniature, heater-cathode type 
used in fixed-station communications 
equipment; used in Class C rf ampli¬ 
fier, oscillator, and frequency-multi¬ 
plier service; also used in modulator 
and af power-amplifier applications. Requires Miniature, nine-contact socket and 
may be operated in any position. Outline 9, Outlines Section. Heater volts, 6.3; 
amperes, 0.8; characteristics range (with 6.3 volts on heater): heater amperes, 0.745 
min, 0.855 max. Except for heater ratings, the 7558 is electrically identical with 
type 7551; the characteristics curves shown for type 7551 also apply to the 7558. 
For mobile applications, use type 7551. 
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RCA Transmitting Tubes 

BEAM POWER TUBE 


RADIATOR 
P — ,c 


7580 Ceramic-metal, forced-air-cooled, 

heater-cathode type used as a linear 
rf power amplifier for Single-Sideband 
Suppressed-CarrierandAMTelephony 
service in compact mobile and fixed 
equipment. May be used with full input up to 500 Me. Maximum plate dissipation 
for either service, CCS 250 watts. 



Heater Voltage (ac/dc) t. 

Heater Current at 6 volts. 

Minimum Heating Time. 

Mu-Factor, Grid No.2 To Grid No.If. 

Direct Interelectrode Capacitances (Approx.): 0 

Grid No.l to plate. 

Grid No.l to cathode, grid No.2, and heater. 

Plate to cathode, grid No.2, and heater... 

Plate Temperature (Measured on base end of plate surface at junction 

with fins). 

Temperature of Plate Seal, Grid No.2 Seal, and Base Seals. 

|For grid-No.2 volts, 300; grid-No.2 ma., 50. 


6 

volts 

2.6 

amperes 

30 

seconds 

4 

0.03 

wpl 

17 

ppi 

4.5 

ppl 

250 max 

°C 

250 max 

°C 


LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 

Peak envelope conditions for a signal having a minimum peak-to-average power ratio of 2 


Maximum CCS Ratings: For altitudes up to 20,000 feet and frequencies up to 500 Me 


DC Plate Voltage. 2000 max 

DC Grid-No.2 Voltage.. 500 max 

DC Grid-No.1 Voltage . -250 max 

DC Plate Current at Peak of Envelope. 350 max * 

Plate Dissipation . 260 mo* 

Grid-No.2 Input. 12 max 

Peak Heater-Catiiode Voltage: 

Heater negative with respect to cathode. 150 max 

Heater positive with respect to cathode. 150 max 


volts 

volts 

volts 

ma 

watts 

watts 

volts 

volts 


Typical CCS Operation with Two-Tone Modulation:* 

DC Plate Voltage. 

DC Grid-No.2 Voltage 0 . 

DC Grid-No.l: With fixed bias source. 

Zero-Signal DC Plate Current.. 

Effective RF Load Resistance. 

DC Plate Current: 

Peak envelope.... 

Average.. 

DC Grid-No.2 Current: 

Peak envelope. 

Average. 

Average DC Grid-No.l Current*. 

Peak-Envelope Driver Power Output (Approx.)*. 

Output-Circuit Efficiency (Approx.) . 

Distortion Products Level :# 

Third order.. 

Fifth order. 

Useful Power Output (Approx.): 

Peak envelope**.'. 

Average**. 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance, Under any condition: 

With fixed bias. 

With cathode bias. 


At SO Me 

At 500 Me 


2000 

2000 

volts 

400 

400 

volts 

-77 

-'ll 

volts 

70 

70 

ma 

3050 

3050 

ohms 

350 

350 

ma 

225 

225 

ma 

35 

25 

ma 

16 

10 

ma 

0.05 

0.05 

ma 

1 

12 

watts 

95 

85 

% 

21 

_ 

db 

29 

— 

db 

400 

360 

watts 

200 

180 

watts 


25000 max 

ohms 


Not recommended 


LINEAR RF POWER AMPLIFIER—AM Telephony 


Maximum CCS Ratings: For altitudes up to 20,000 feet and frequencies up to 550 Me 

DC Plate Voltage... 2000 max volts 

DC Grid-No.2 Voltage...... 500 max volts 
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Technical Data 


DC Grid-No. 1 Voltage. 

DC Plate Current. 

Plate Dissipation. 

Grid-No.2 Input. 

Grid-No.1 Input. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 

Typical CCS Operation: 

DC Plate Voltage. 

DC Grid-No.2 Voltage 0 . 

DC Grid-No.1 Voltage: 

With fixed-bias source. 

DC Plate Current. 

DC Grid-No.2 Current. 

Effective RF Load Resistance. 

Driver Power Output (Approx.)*. 

Output-Circuit Efficiency (Approx.). 

Useful Power Output (Approx.)**. 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance, Under any condition: 

With fixed bias. 

With cathode bias. 


—250 max volts 

180 ?nax ma 

250 max watts 

12 max watts 

2 max watts 


150 max volts 

150 max volts 


At SO Me 

At 500 Me 


2000 

2000 

volts 

400 

400 

volts 

-77 

-77 

volts 

175 

175 

ma 

6 

4 

ma 

3050 

3050 

ohms 

0.25 

3 

watts 

95 

85 

per cent 

100 

90 

watts 


25000 max ohms 
Not recommended 


^Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced depending on operating condi¬ 
tions and frequency to prevent overheating the cathode and resultant short life. 

“With cylindrical shield JEDEC No.320 surrounding radiator, and with a cylindrical shield JEDEC 
No.321 surrounding the grid-No.2 ring terminal. Both shields are connected to ground. 

■The maximum rating for a signal having a minimum peak-to-average power ratio less than 2, such as is 
obtained in Single-Tone operation, is 250 ma. During short periods of circuit adjustment under Single- 
Tone conditions, the average plate current may be as high as 350 ma. 

• Two-Tone Modulation operation refers to that class of amplifier service in which the input consists of two 
equal monofrequency rf signals having constant amplitude. These signals are produced in a single-side¬ 
band suppressed-carrier system when two equal-and-constant amplitude audio frequencies are applied to 
the input of the system. 

°Obtained preferably from a fixed supply. 

‘This value represents the approximate grid-No.l current obtained due to initial electron velocities and 
contact-potential effects when grid No.l is driven to zero volts at maximum signal. 

♦Driver power output represents circuit losses and is the actual power measured at input to grid-No.l 
circuit of the 7580. The actual power required depends on the operating frequency and the circuit used. 
The tube driving power is approximately zero watts. 

#Without the use of feedback to enhance linearity. 

**This value of useful power is measured at load of output circuit having indicated efficiency. 


TYPICAL PLATE CHARACTERISTICS 
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TYPICAL CHARACTERISTICS 



TYPICAL CONSTANT-CURRENT CHARACTERISTICS 
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PLATE VOLTS 92CM-I0336T 


OPERATING CONSIDERATIONS 


Type 7580 may be operated in any position. Outline 83, Outlines Section. It is 
essential that adequate cooling air be directed over the base seals, past the envelope, 
and through the radiator. Under these conditions and with the tube operating at 
maximum plate dissipation for each class of service, a minimum air flow of 3.6 cfm 
must pass through the radiator. The corresponding pressure drop is approximately 
0.1 inch of water. These requirements are for operation at sea level and at an ambi¬ 
ent temperature of 20 C. At higher altitudes and ambient temperatures, the air flow 
must be increased to maintain the respective seal temperatures and the plate tem¬ 
perature within maximum ratings. Less air flow is needed if an air-system socket is 
used to direct the flow of air through the radiator. 
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Technical Data 



7 649 


6.3 • 

volts 

3.2 

amperes 

60 

seconds 

18 


0.13 max 

ppi 

14 

ppi 

0.019 max 

ppi 

20 

ppi 

6.5 

uni 

1.3 max 

ppi 

250 max 

°C 


BEAM POWER TUBE 

Small, rugged, uhf, forced-air¬ 
cooled, heater-cathode, cermolox type 
usedasrfpulsed-poweramplifierin com¬ 
pact mobile and fixed equipment where 
dependable performance under severe 
shock and vibration is essential. Useful at frequencies up to 2000 Me and beyond. 
Plate-and-Screen-Pulsed RF Amplifier maximum average plate dissipation, CCS 
115 watts; maximum pulse duration, 10 microseconds during any 1000-microsecond 
interval. Tube has matrix-type cathode. 

Heater Voltage (ac/dc). 

Heater Current at 6.3 volts. 

Minimum Heating Time. 

Mu-Factor, Grid No.2 to Grid No.l 0 . 

Direct Interelectrode Capacitances:! 

Grid No.l to plate. 

Grid No.l to cathode and heater. 

Plate to cathode and heater. 

Grid No.l to grid No.2. 

Grid No.2 to plate. 

Grid No.2 to cathode and heater. 

Terminal Temperature (Plate, grid No.2, grid No.l, cathode, and heater) 

° For plate volts, 1000; grid-No.2 volts, 500; plate ma., 115. 

GRID-AND-SCREEN-PULSED RF AMPLIFIER 

For maximum ON time 0 of 10 microseconds 

Maximum CCS Ratings- 

DC Plate Voltage. 

Peak Positive Pulse-Gkid-No.2 Voltage. 

DC Grid-No.1 Voltage. 

DC Plate Current During Pulse. 

DC Plate Current. 

Grid-No.2 Input (Average). 

Grid-No.1 Input (Average). 

Plate Dissipation (Average).'. 

Typical Operation: 

In Class-ABicathode-drive* circuit with rectangular-wave pulses at 1215 Me and with duty factor* of 0.01 

DC Plate Voltage. 1350 

Peak Positive-Pulse Grid-No.2 Voltage. 700 

DC Grid-No.I Voltage. 0 

DC Plate Current, during pulse. 2700 

DC Plate Current. 47 

DC Grid-No.2 Current. 1.6 

DC Grid-No.1 Current. 5 

Driver Power Output at peak of pulse (Approx .) A . 390 

Useful Power Output at peak of pulse (Approx.)*. 1600 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance, Under any condition. 

PLATE-AND-SCREEN-PULSED RF AMPLIFIER 
Maximum CCS Ratings: For maximum ON time 0 of 10 microseconds 

Peak Positive-Pulse Plate Voltage. 

Peak Positive-i*ulse Grid-No.2 Voltage. 

DC Grid-No.1 Voltage. 

DC Plate Current During Pulse. 

DC Plate Current. 

Grid-No.2 Input (Average). 

Grid-No.1 Input (Average). 

Plate Dissipation (Average). 

Typical Operation: 

In Class AB-. cathode-drive* circuit with rectangular-wave pulses at 1215 Me and with duly factor * of 0.01 
Peak Positive-Pulse Plate Voltage. 2700 3000 volts 


Up to 1215 Me 


2250 max 

volts 

750 max 

volts 

-200 max 

volts 

3000 max 

ma 

80 max 

ma 

4.5 max 

watts 

2 max 

watts 

115 max 

watts 

vith duty factor* 

ofO.Ol 

1500 

volts 

700 

volts 

0 

volts 

3000 

ma 

53 

ma 

2 

ma 

5 

ma 

4600 

watts 

2300 

watts 

30000 max 

ohms 

Up to 1215 Me 


3000 max 

volts 

750 max 

volts 

-200 max 

volts 

3000 max 

ma 

50 max 

ma 

4.5 max 

watts 

2.0 max 

watts 

115 max 

watts 
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Peak Positive-Pulse Grid-No.2 Voltage. 

700 

700 

volts 

DC Grid-No.l Voltage. 

0 

0 

volts 

DC Plate Current during pulse. 

2700 

3000 

ma 

DC Plate Current. 

32 

35 

ma 

DC Grid-No.2 Current. 

1 

2 

ma 

DC Grid-No.l Current. 

9 

8 

ma 

Driver Power Output at peak of pulse (Approx.)*. 

350 

450 

watts 

Useful Power Output at peak of pulse (Approx.)*. 

3700 

4500 

watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance, Under any condition. 

t Measured with special shield adapter. 


30000 max 

ohms 


0 ON time is defined as the sum of the duration of all the individual pulses which occur during any 1000- 
microsecond interval. An increase in dc plate current during the pulse may be permissible at shorter ON 
times, and a decrease is usually required at longer ON times. Pulse duration is defined as the time interval 
between the two points on the pulse at which the instantaneous value is 70 per cent of the peak value. 
The peak value is defined as the maximum value of a smooth curve through the average of the fluctua¬ 
tions over the top portion of the pulse. 

■ Cathode is at dc ground potential. 

• Duty factor is defined as the ratio of ON time to total elapsed time in any 1000-microsecond interval. 

* Driver power output includes circuit losses and feed-through power. It is actual power measured at 
input to the tube drive circuit. It will vary with frequency of operation and driver circuitry. 

*This value of useful power is measured in load of output circuit. 


OPERATING CONSIDERATIONS 

Type 7649 may be operated in any position. Outline 78, Outlines Section. Ade¬ 
quate forced-air cooling must be provided to limit the terminal temperatures to 
their specified values. Typical cooling requirements are shown in the accompanying 
graph; air flow requirements may be reduced by placing a suitable cowling around 
the radiator to direct the air flow through radiator. Air flow should be effected 
before and during the application of plate, grid-No.2, and grid-No.l voltages. Plate 
power, grid-No.2 power, and air flow may be removed simultaneously. Cooling air 
is not normally required when only heater voltage is applied to the tube. 


TYPICAL COOLING 



O 20 40 60 80 100 120 140 


PLATE DISSIPATION-WATTS 

92CM-9220T 



500 1000 1500 2000 2500 

PLATE VOLTS 

92CM-I0653T 
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Technical Data 


TYPICAL PLATE CHARACTERISTICS 


III 
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BEAM POWER TUBE 

c, Rugged, uhf, forced-air-cooled, 7650 

heater-cathode, cermolox type used as w 

af power amplifier and modulator and 
as rf power amplifier and oscillator in 
compact mobile and fixed equipment 
where dependable performance under severe shock and vibration is essential. May 
be useful with full input at frequencies up to 1215 Me and higher. Class C Teleg¬ 
raphy maximum plate dissipation, CCS 700 watts. Tube has matrix-type cathode. 


Heater Voltage (ac/dc )t . 

Heater Current at 6.3 volts. 

Minimum Heating Time. 

Mu-Factor, Grid-No.2 to Grid No.l*. 

Direct Interelectrode Capacitances : 0 

Grid No.l to plate. . .. 

Grid No.l to cathode and heater. 

Plate to cathode and heater... 

Grid No.l to grid No.2.... 

Grid No.2 to plate.;. 

Grid No.2 to cathode and heater.'.-... 

Plate-Core Temperature. .. 

Terminal Temperature 

(Plate, Grid No.2, Grid No.l, Cathode, and Heater). 

*For plate volts, 225; grid-No.2 volts, 225; and plate ma., 100. 


6.3 

volts 

7.85 

amperes 

120 

seconds 

13 


.011 mux 

finl 

29 

»ni 

1.011 max 

Hixt 

37 

nnl 

5.3 

nnl 

1.1 max 

ppf 

250 max 

°C 

250 max 

°C 


AF POWER AMPLIFIER AND MODULATOR—Class ABi 


Maximum CCS Ratings: 


DC Plate Voltage. 


3000 max 

volts 

DC Grid-No.2 Voltage. 


1200 max 

volts 

Maximum-Signal dc plate Current". 


500 max 

ma 

Maximum-Signal Grid-No.I Current". 


100 max 

ma 

Maximum-Signal Plate Input". 


1500 max 

watts 

Maximum-Signal Grid-No.2 Input". 


25 max 

watts 

Plate Dissipation"... 


600 max 

watts 

Typical CCS Operation: 

Values are for 2 tubes 


DC Plate Voltage. 

. 2700 

3000 

volts 

DC Grid-No.2 Voltage". 

. 450 

450 

volts 

DC Grid-No.1 Voltage from fixed-bias source. 

. -40 

-40 

volts 

Peak AF Grid-No.l-to-Grid-No.l Voltage. 

. 80 

80 

volts 

Zero-Signal DC Plate Current. 

. 200 

200 

ma 
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Maximum-Signal DC Plate Current. 

Zero-Signal DC Grid-No.2 Current. 

Maximum-Signal DC Grid-No.2 Current. 

Effective Load Resistance (Plate to plate). 

Maximum-Signal Driving Power (Approx.). 

Maximum-Signal Power Output (Approx.). 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance, Under any condition: 

With fixed bias. 

With cathode bias. 


900 

1000 

ma 

0 

0 

raa 

6 

5 

ma 

6000 

6400 

ohms 

0 

0 

watts 

1400 

1600 

watts 


15000 max 

ohms 


Not recommended 


LINEAR RF POWER AMPLIFIER 

Single-Sideband S uppressed-Carrier Service 


Maximum CCS Ratings: Up to 1215 Me 


DC Plate Voltage. 


2500 max 

volts 

DC Grid-No.2 Voltage. 


1200 max 

volts 

Maximum-Signal DC Plate Current. 


500 max 

ma 

Maximum-Signal DC Grid-No.1 Current. 


100 max 

ma 

Maximum-Signal Plate Input. 


1250 max 

watts 

Maximum-Signal Grid-No.2 Input. 


25 max 

watts 

Plate Dissipation. 


600 max 

watts 

Typical CCS Operation with Two-Tone Modulation:! 

At SO Me 


DC Plate Voltage. 

2250 

2500 

volts 

DC Grid-No.2 Voltage*. 

. 450 

450 

volts 

DC Grid-No.1 Voltage*. 

-37 

-37 

volts 

Zero-Signal DC Plate Current... 

160 

160 

ma 

Effective RF Load Resistance.. 

2500 

2700 

ohms 

DC Plate Current at Peak of Envelope. 

450 

500 

ma 

Average DC Plate Current. 

315 

350 

ma 

DC Grid-No.2 Current at Peak of Envelope. 

3 

4 

ma 

Average DC Grid-No.2 Current. 

1.8 

2.5 . • 

ma 

Average DC Grid-No.1 Current.... 

0.005 

0.05 

ma 

Peak-Envelope Driver Power (Approx.).. 

1 

1 

watt 

Output-Circuit Efficiency (Approx.). 

Distortion Products Level:** 

90 

90 

rr 

Vo 

Third Order. 

-31 

-31 

db 

Fifth Order. 

Useful Power Output (Approx.): 

-36 

-36 

db 

Average.... .. 

290 

340 

watts 

~ Peak Envelope 0 . 

580 

680 

watts 


fTwo-Tone Modulation operation refers to that class of amplifier service in which the input consists of 
two monofrequency rf signals having equal peak amplitude. 

“With maximum signal output used as a reference, and without the use of feedback to enhance linearity. 


PLATE-MODULATED RF POWER AMPLIFIER-Class C Telephony 


Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Grid-No.1 Voltage. 

DC Plate Current. 

DC Grid-No.1 Current. 

Plate Input. 

Grid-No.2 Input. 

Plate Dissipation. 

Typical CCS Operation: 

DC Plate Voltage. 

DC Grid-No.2 Voltage*. 

DC Grid-No.1 Voltage#. 

DC Plate Current. 

DC Grid-No.2 Current... 

DC Grid-No.1 Current (Approx.). 

Output-Circuit Efficiency (Approx.). 

Driver Power Output (Approx.)**. 

Useful Power Output (Approx.) 0 . 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance, Under any condition 



Up to 1215 Me 
2000 max 

volts 


1200 max 

volts 


-250 max 

volts 


500 max 

ma 


100 max 

ma 


1000 max 

watts 


17 max 

watts 


400 max 

watts 

I n cathode-dr in 

* circuit at ',00 Me 


.. ! 1800 

2000 

volts 

400 

400 

volts 

-45 

-35 

volts 

450 

500 

ma 

6 

8 

ma 

15 

12 

ma 

80 

80 

% 

35 

35 

watts 

500 

500 

watts 


15000 max 

ohms 
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Technical Data 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 
Maximum CCS Ratings: Uptol215Mc 

volts 
volts 
volts 
ma 
ma 
watts 
watts 
watts 


DC Plate Voltage. 2500 max 

DC Grid-No.2 Voltage. 1200 max 

DC Grid-No.1 Voltage. ' -250 max 

DC Plate Current. 500 max 

DC Grid-No.1 Current. 100 max 

Plate Input. 1250 max 

Grid-No.2 Input. 25 max 

Plate Dissipation. 700 max 


Typical CCS Operation: In cathode-drive* circuit 

DC Plate Voltage. 

DC Grid-No.2 Voltage©. 

DC Grid-No.1 Voltage. 

DC Plate Current. 

-- DC Grid-No.2 Current. 

DC Grid-No.1 Current (Approx.). 

Output-Circuit Efficiency (Approx.). 

Driver Power Output (Approx.)**. 

Useful Power Output (Approx.) 0 . 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance, Under any condition: 
With fixed bias. 

urifl. ..... ‘ ... ....... .. 

ick bombardment as the frequency is increased 
Itage should be reduced depending on operating 
cathode and resultant short life. 

ive form. 

itput circuit. 

ted along with the plate supply. 

ion of grid-No.l resistor with either fixed supply 

-through power. It is the actual power measured 

e plate supply voltage with a voltage divider. 

ISIDERATIONS 

osition. Outline 84, Outlines Section, 
ed to limit the plate core and terminal 
ial values of air flow directed through 


At 400 Me 

At 1215 Me 


2250 

2500 

2500 

volts 

400 

400 

400 

volts 

-45 

-35 

-50 

volts 

450 

500 

500 

ma 

7 

8 

6 

ma 

10 

12 

10 

ma 

80 

80 

70 

per cent 

30 

35 

80 

watts 

650 

800 

375 

watts 



15000 max 

ohms 


t Because the cathode is subjected to considerable b 
with resultant increase in temperature, the heater vc 
conditions and frequency to prevent overheating the 
° Measured with special shield adapter. 

■ Averaged over any audio-frequency cycle of sine-w: 

• Preferably obtained from a fixed supply. 

D This value of useful power is measured in load of o' 

* Cathode is at dc ground potential. 

* Obtained preferably from a separate source modula 

# Obtained from grid-No.l resistor or from a combina 
or cathode resistor. 

** Driver power output includes circuit losses and feet 
at input to drive circuit. 

© Obtained preferably from a fixed supply, or from th 

OPERATING COf 

Type 7650 may be operated in any p 
Adequate forced-air cooling must be provic 
temperatures to their specific values. Typi 


ARACTERISTICS 
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RCA Transmitting Tubes 
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92CM-I0488T 


TYPICAL CONSTANT - CURRENT CHARACTERISTICS 


TYPE 

7630 

. 8 

- 

f -6.3V 

»RIO-No 

_ 

OLTS 

2 VOL 

_ 

rs*4oo 

_ 

^•GRIO-No.l 

Ic 2 »GRIO-No.2M 

L 

u 





■ 


| 



■■Bll 




— 


2200 


■MBBBM 

■■MB 

■BBB 

■■■■ 











20 

00 

1 St 4HL 

■HI 

■■■B 

Mmmmm 



■PPI 




3 * 

IBS 

tz= 




wssssm 



1600 


m 






3 

0 



- r 




Ss, 







p 

.ATE » 

A. t„*8 

00 














m 

■ 


' 




" 


~“““ 

■ ' 


mM 































_ 









lb‘3 










LZ 

—r 


■in 1 '_ l _I_i_I_i_i_i-1- 1 -'- 1 - 1 - 1 

0 400 800 1200 1600 2000 2400 2800 

PLATE VOLTS 92CM-I0494T 


the radiator to maintain the plate core at 250 C with an incoming air temperature 
of 25 C and with no restrictions at the plate-contact flange are: 


Plate Dissipation. 100 300 600 700 watts 

Air Flow. 2 4 11 16 cu ft/min 

Static Pressure. 0.04 0.14 0.66 0.96 in. water 


A sufficient quantity of air should be directed at the heater terminal and al¬ 
lowed to flow past each of the terminals so that no terminal temperature exceeds 
the specified maximum value of 250 C; an air flow of 2.5 cfm is usually adequate. 
Forced-air cooling of heater and cathode terminals is usually required during stand¬ 
by (heater only) operation. Air flow may be removed simultaneously with all volt¬ 
ages. 


7651 


G| 


BEAM POWER TUBE 

Rugged, uhf, forced-air-cooled, 
heater-cathode, cermolox type used as 
■*” rf-pulse power amplifier in compact 

mobile and fixed equipment where de¬ 
pendable performance under severe 
shock and vibration is essential. May be used with full input up to 1215 Me, and 
with reduced efficiency at higher frequencies. Plate-and-Screen Pulsed RF Amplifier 
maximum average plate dissipation, CCS 600 watts; maximum pulse duration, 10 
microseconds in any 1000-microsecond interval. Tube has matrix-type cathode. 



248 














Technical Data 


Heater Voltage (ac/dc) . 

Heater Current at 6.3 volts. 

Minimum Heating Time. 

Mu-Factor, Grid-No.2 To Grid No.l*. 

Direct Interelectrode Capacitances^ 

Grid No.l to plate. 

Grid No.l to cathode and heater. 

Plate to cathode and heater. 

Grid No.l to grid No.2. 

Grid No.2 to plate. 

Grid No.2 to cathode and heater. 

Plate-Core Temperature. 

Terminal Temperature (Plate, Grid No.2, Grid No.l, Cathode, and Heater) 
* For plate volts, 225; grid-No.2 volts, 225; plate ma., 100. 


6.3 

volts 

7.5 

amperes 

120 

13 

seconds 

0.13 max 

MMf 

29 


0.01 max 

fifif 

38 

uul 

6.5 

uM 

0.8 max 


250 max 

°C 

250 max 

°C 


GRID-PULSED RF AMPLIFIER 
and 

GRID-AND-SCREEN-PULSED RF AMPLIFIER 

For maximum ON time 0 of 10 microseconds 


Maximum CCS Ratings: Up to 1215 Me 

DC Plate Voltage. 5000 max volts 

Peak Positive-Pulse Grid-No.2 Voltage. 1200 max volts 

DC Grid-No.1 Voltage . -250 max volts 

DC Plate Current During Pulse. 9 max amperes 

DC Plate Current . 0.5 max ampere 

Grid-No.2 Input (Average). 25 max watts 

Grid-No.1 Input (Average). 10 max watts 

Plate Dissipation (Average). 600 max watts 


In grid-pulsed cathode-drive* circuit with rectangular¬ 
ly p\ca\ Operation: wave pulse at 1215 Me and with duty factor • of 0.01 


DC Plate Voltage. 

Peak Positive-Pulse Grid-No.2 Voltage. 

DC Grid-No.1 Voltage. 

DC Plate Current during pulse. 

DC Plate Current. 

DC Grid-No.2 Current. 

DC Grid-No.1 Current. 

Output-Circuit Efficiency (Approx.). 

Driver Power Output at peak of pulse (Approx.) 0 
Useful Power Output at peak of pulse (Approx.)*. 


3600 

4000 

volts 

800 

1000 

volts 

-100 

-120 

volts 

8 

9 

amperes 

0.19 

0.2 

ampere 

0.005 

0.006 

ampere 

0.02 

0.02 

ampere 

80 

80 

per cent 

5.2 

6.3 

kw 

15 

20 

kw 


In grid-and-screen-pulsed cathode-drive ■ circuit with rec- 


DC Plate Voltage.. 

Peak Positive-Pulse Grid-No.2 Voltage. 

DC Grid-No.1 Voltage. 

DC Plate Current during pulse. 

DC Plate Current. 

DC Grid-No.2 Current.. 

DC Grid-No.1 Current.'- 

Output-Circuit Efficiency (Approx.). 

Driver Power Output at peak of pulse (Approx.) 0 . 
Useful Power Output at peak of pulse (Approx.)*. 


duty factor • 
3600 

of 0.01 
4000 

volts 

800 

1000 

volts 

0 

0 

volts 

8 

9 

amperes 

0.145 

0.165 

ampere 

0.003 

0.006 

ampere 

0.017 

0.017 

ampere 

80 

80 

ampere 

2.4 

2.9 

kw 

11 

15 

kw 


PLATE-AND-SCREEN-PULSED RF AMPLIFIER 

For maximum ON time 0 of 10 microseconds 

Maximum CCS Ratings: 

Peak Positive-Pulse Plate Voltage. 

Peak Positive-Pulse Grid-No.2 Voltage. 

DC Grid-No.1 Voltage. 

DC Plate Current During Pulse.. 

DC Plate Current. 

Grid-No.2 Input (Average). 

Grid-No.1 Input (Average). 

Plate Dissipation (Average). 


Up to 1215 Me 


8000 max 

volts 

1200 max 

volts 

-250 max 

volt3 

9 max 

amperes 

0.12 max 

ampere 

25 max 

watts 

10 max 

watts 

600 max 

watts 
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RCA Transmitting Tubes 


TYPICAL PLATE CHARACTERISTICS 




92CM-IO«9lT 


TICS 


1300] 



050IT 


h rectanyular-wuve 
luty factor • of 0.01 


00 

7200 

8000 

volts 

00 

800 

1000 

volts 

0 

-75 

-80 

volts 

9 

8 

9 

amperes 

. 1 

0.09 

0.1 

ampere 

08 

0.003 

0.004 

ampere 

16 

0.019 

0.02 

ampere 

30 

80 

80 

per cent 

2 

4.5 

5.3 

kw 

28 

30 

39 

kw 


virtual pulses which occur during any 
ing the pulse may be permissible at 
N r times. 



92CM- 


Typical Operation. pulses at 1215 Mr. and with 

Peak Positive-Pulse Plate Voltage. 7200 8C 

Peak Positive-Pulse Grid-No.2 Voltage. 800 1C 

DC Grid-No.1 Voltage. 0 

DC Plate Current during pulse. 8 

DC Plate Current. 0.09 C 

DC Grid-No.2 Current. 0.003 O.C 

DC Grid-No.1 Current. 0.015 O.C 

Output-Circuit Efficiency (Approx.). 80 

Driver Power Output at peak of pulse (Approx.) ° 1.8 2 

Useful Power Output at peak of pulse (Approx.) * 22 

t Measured with special shield adapter. 


° ON time is defined as the sum of the durations of all the indi 
lOOO-microsecond interval. An increase in dc plate current du; 
shorter ON times, and a decrease is usually required at longer O 
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Technical Data 


Pulse duration is defined as the time interval between the two points on the pulse at which the instan¬ 
taneous value is 70 per cent of the peak value. The peak value is defined as the maximum value of a 
smooth curve through the average of the fluctuations over .the top portion of the pulse. 

■ Cathode is at dc ground potential. 

• Duty factor is defined as the ratio of ON time to total elapsed time in any 1000-microsecond interval. 
° Driver power output includes circuit losses and feed-through power. It is actual power measured at 
input to tube drive circuit. It will vary with frequency of operation and driver circuitry. 

A This value of useful power is measured in load of output circuit. 

OPERATING CONSIDERATIONS 

Type 7651 may be operated in any position. Outline 84, Outlines Section. 
Within its maximum ratings, forced-air cooling considerations for the 7651 are iden¬ 
tical with those given under Operating Considerations for Type 7650. 




BEAM POWER TUBE 



ffKLK 

H u 

Very small, uhf, conduction- 
cooled, heater-cathode, cermolox type 
used as rf power amplifier and oscilla¬ 
tor in compact mobile and fixed equip¬ 
ment where the use of air may not be 

7801 


practical. May be useful at frequencies up to 3000 Me and beyond. Class C Teleg¬ 


raphy maximum plate input, CCS 52.5 watts. Type 7801 may be operated in any 
position. Outline 76, Outlines Section. For thermal considerations, refer to Power 
Tube Installation Section. 


Heateu Voltage (AC/Dc)t. 12.6 volts 

Heatek Current at 12.6 volts. 0.5 ampere 

Minimum Heating Time . 40 seconds 

Mu-Factor, Grid No.2 To Grid No.l#. 30 

Direct Interelectrodb Capacitances: 0 

Grid No.l to plate... 0.025 max ppt 

Grid No.l to cathode and heater. 9.5 jijif 

Plate to cathode and heater. 0.004 max pn f 

Grid No.l to grid No.2. 17 ppt 

Grid No.2 to plate. 2.2 tint 

Grid No.2 to cathode and heater. 0.18 max n,u f 

Terminal Temperature (Plate, grid No.2, grid No.l, cathode, and heater) 250 max °C 

# For plate volts, 250; grid-No.2 volts, 250; plate ma., 35. 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 

Maximum CCS Ratings: 


DC Plate Voltage. 750 max 

DC Guid-No.2 Voltage.... , . 250 max 

DC Grid-No.1 Voltage. -100 max 

DC Plate Current. 70 max 

DC Grid-No.I Current. 15 max 

Plate Input. 52.5 max 

Grid-No.2 Input. 2 max 

Plate Dissipation. • 


Typical CCS Operation in Cathode-Drive Circuit: 

Shown graphically in the following three charts: 


u 

u aj -J 

L K IE 5 
5 u u > 

>Q- 0. - 

U z* 

13 df 
- • 

2 


12 4 


_ _ «v _ 
1-009 

3 M M 0- 
<v« 
cc o 6 uj 
uz z > 
? o o 

s s 


- 1 -i-r—i——i- 1 - 1 - 1 - 1 - 

TYPE 7801 

-HEATER VOLTS-12.6 _ 

DC PLATE VOLTS-650 

0C GRID-NO.2 VOLTS *225 
'DC PLATE MILLIAMPERES*65 — 

DRIVER POWER OUTPUT WATTS*0.05 























s 


N 






[C|. 

=3 



V 


* 




l: 


N; 







1000 


2000 3000 

FREQUENCY-Mc 


20 3 
a. 

15 I 

10 o 

K 

5* 

£. 


92CS-I0945T 


volts 

volts 

volts 

ma 

ma 

watts 

watts 


251 





















RCA Transmitting Tubes 
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PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 

Carrier conditions per tube for use with a maximum modulation factor of 1 


Maximum CCS Ratings: 

DC Plate Voltage . 750 max 

DC Grid-No.2 Voltage. 250 max 

DC Grii>-No.1 Voltage. -100 max 

DC Plate Current. 60 max 

DC Grid-No.1 Current. 15 max 

Plate Input . 45 max 

Grid-No.2 Input . 2 max 

Plate Dissipation. 


volts 

volts 

volts 

ma 

ma 

watts 

watts 


Typical CCS Operation in Cathode-Drive Circuit: 

Shown graphically in the following chart: 
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92CS- I0943T 
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Technical Data 


AF POWER AMPLIFIER AND MODULATOR 
and 

LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service 


Maximum CCS Ratings: 

DC Plate Voltage... • . 750 max volts 

DC Grid-No.2 Voltage. 250 max volts 

Maximum-Signal DC Plate Current 0 . 70 max ma 

Maximum-Signal DC Grid-No.1 Current 3 . 15 max ma 

Maximum-Signal Plate Input 3 . 52.5 max watts 

Maximum-Signal Grid-No.2 Input 3 . 2 max watts 

Plate Dissipation 3 .. • 


RF POWER AMPLIFIER—Class B Telephony 

Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Plate Current. 

DC Grid-No.1 Current. 

Plate Input. 

Grid-No.2 Input. 

Plate Dissipation. 

Maximum Circuit Values: 

Grid-No.1-Circuit Resistance, Under any condition. 30000 max* ohms 

t Because the cathode is subjected to considerable back bombardment as the frequency is increased 
with resultant increase in temperature, the heater voltage should be reduced depending on operating 
conditions and frequency to prevent overheating the cathode and resultant short life. 

0 Measured with special shield adapter. 

• Maximum plate dissipation is a function of the maximum plate input, efficiency of the class of service 
and the effectiveness of the cooling system. 

3 Averaged over any audio-frequency cycle of sine-wave form for AF Power Amplifier and Modulator 
Service. 

4 If this value is insufficient to provide adequate bias, the additonal required bias must be supplied by a 
cathode resistor or fixed supply. 


TYPICAL 

CHARACTERISTICS 


PLATE VOLTS 

92CM- I0954T 



750 max 

volts 

250 max 

volts 

35 max 

ma 

8 max 

ma 

52.5 max 

watts 

2 max 

• 

watts 
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TYPICAL CONSTANT-CURRENT CHARACTERISTICS 



PLATE VOLTS 92CM-I0958T 


7842 

•j q jk q Small, uhf, conduction-cooled, c j-Z-—::z \, G 

/04O heater-cathode, cermolox types used as y ' 

T Q A A af power am Plifi er an d modulator, and 

/ 0 , T , *r rf power amplifier and oscillator in 

compact mobile and fixed equipment H 

where the use of air may not be practical. Useful at frequencies up to 2000 Me and 
beyond. Class C Telegraphy maximum plate input, CCS 180 watts. Except for 
heater rating, the 7843 is identical to type 7844. The 7842 is used in equipment 
where"dependable performance under severe shock and vibration is essential. Types 
7842, 7843, and 7844 may be operated in any position. Outline 77, Outlines Sec¬ 
tion. For thermal considerations, refer to Power Tube Installation Section. Except 
for special ratings and performance data, internal construction, and minor changes 
in general characteristics as shown below, the 7842 is identical to type 7844. Type 
7842 has matrix-type cathode. 


BEAM POWER TUBE 
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Technical Data 


781,2 

Heater Voltage (ac/dc)J. 6.3 

Heater Current. 3.2 

Minimum Heating Time. .. i 60 


Mu-Factor, Grid No.2 To Grid No.l#. 18 

Direct Inter electrode Capacitances: 0 

Grid No.l to plate.. 0.065 

Grid No.l to cathode and heater. .... 14 

Plate to cathode and heater. 0.019 

Grid No.l to grid No.2. 19 

Grid No.2 to plate. 4.5 

Grid No.2 to cathode and heater. 1.3 

Conduction-Cylinder Temperature . 250 

Seal Temperature (Plate, grid No.2, grid No.l, cathode 

and heater). 250 



781,3 

78U 



26.5 

6.3 

volts 


0.52 

2.1 

amperes 


• 60 

60 

seconds 



7843, 78U 




18 


max 


0.065 max 

mm! 



14 

aul 

max 


0.015 max 

wii 



17 

vul 



4.4 

uut 

max 


0.4 max 

nut 

max 


250 max 

°C 

max 


250 max 

°C 


# For plate volts, 250; grid-No.2 volts, 250; plate raa., 100. 


AF POWER AMPLIFIER AND MODULATOR—Class A6) 
Maximum CCS Ratings: 


DC Plate Voltage. 

DC Grid-No.2 Voltage.. 

Maximum-Signal DC Plate Current". 

Maximum-Signal Plate Input". 

Maximum-Signal Grid-No.2 Input". 

Plate Dissipation". 

Typical CCS Push-Pull Operation: 

DC Plate Voltage. 

DC Grid-No.2 Voltage 0 . 

DC Grid-No.1 Voltage from fixed-bias source. 

Peak AF Grid-No.1-to-Grid-No.l Voltage*. 

Zero-Signal DC Plate Current. .. 

Maximum-Signal DC Plate Current. 

Zero-Signal DC Grid-No.2 Current. 

Maximum-Signal DC Grid-No.2 Current. 

Effective Load Resistance (Plate to plate). 

Maximum-Signal Driving Power (Approx.). 

Maximum-Signal Power Output (Approx.). 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance, Under any condition:* 

For fixed-bias operation. 

For cathode-bias operation. 


. 1000 max volts 

. 300 max volts 

. 180 max ma 

. 180 max watts 

. 4.5 max watts 

. • 

Values are for 2 tubes 
650 850 volts 

300 300 volts 

-15 -15 volts 

30 30 volts 

80 80 ma 

200 200 ma 

0 0 ma 

20 20 ma 

4330 7000 ohms 

0 0 watts 

50 80 watts 


30000 max ohms 


Not recommended 


AF POWER AMPLIFIER AND 
Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

Maximum-Signal DC Plate Current". 

Maximum-Signal DC Grid-No.1 Current". 

Maximum-Signal Plate Input". 

Maximum-Signal Grid-No.2 Input". 

Plate Dissipation". 


MODULATOR—CLASS AB 2 


1000 max 
300 max 
180 max 
30 max 
180 max 
4.5 max 
• 


volts 

volts 

ma 

ma 

watts 

watts 


Typical CCS Push-Pull Operation: 

DC Plate Voltage. 

DC Grid-No.2 Voltage 0 . 

DC Grid-No.1 Voltage from fixed-bias source 
Peak AF Grid-No.l-to-Grid-No.l Voltage. . . 

Zero-Signal DC Plate Current. 

Maximum-Signal DC Plate Current. 

Zero-Signal DC Grid-No.2 Current. 

Maximum-Signal DC Grid-No.2 Current. ... 
Maximum-Signal DC Grid-No.1 Current. ... 
Effective Load Resistance (Plate to plate).. . 
Maximum-Signal Driving Power (Approx.)**. 
Maximum-Signal Power Output (Approx.). . . 


Values are for 2 tubes 


650 

850 

volts 

300 

300 

volts 

-15 

-15 

volts 

46 

46 

volts 

80 

80 

ma 

355 

355 

ma 

0 

0 

ma 

25 

25 

ma 

15 

15 

ma 

2450 

3960 

ohms 

0.3 

0.3 

watt 

85 

140 

watts 
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RCA Transmitting Tubes 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum CCS Ratings: 


Up to 1215 Me 


DC Plate Voltage . 



n 

DC Grid-No.2 Voltage. 




DC Grid-No.1 Voltage. 




DC Plate Current. 




DC Grid-No.1 Current. 




Plate Input. 




Grid-No.2 Input. 




Plate Dissipation. 


• 


Typical CCS Operation: 


A UOO Me 


DC Plate Voltage. 

400 

700 


DC Grid-No.2 Voltage®.. 

200 

250 


DC Grid-No.l Voltagef. 

-20 

-50 


DC Plate Current. 

100 

130 


DC Grid-No.2 Current. 

5 

10 

ma 


5 

10 

3 

Driver Power Output (Approx.)**. 

2 


Useful Power Output (Approx.). 

16 

45 

watts 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance, Under any condition. 


.. 30000Jcmax 

ohms 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 


RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Grid-No.1 Voltage. 

DC Plate Current. 

DC Grid-No.1 Current. 

Plate Input. 

Grid-No.2 Input. 

Plate Dissipation. 

Typical CCS Operation: 

DC Plate Voltage. 

DC Grid-No.2 Voltage**. 

DC Grid-No. 1 Voltage ★★. 

DC Plate Current. 

DC Grid-No.2 Current. 

DC Grid-No.1 Current. 

Driver Power Output (Approx.)** 
Useful Power Output (Approx.).. 


to 1215 Me 


1000 max 

volts 

300 max 

volts 

-100 max 

volts 

180 max 

ma 

30 max 

ma 

180 max 

watts 

4.5 max 

watts 




At WO Me A 1215 Me 


400 

900 

900 

volts 

200 

300 

300 

volts 

-35 

-30 

-22 

volts 

150 

170 

170 

ma 

5 

1 

1 

ma 

3 

10 

4 

ma 

3 

3 

5 

watts 

23 

80 

40 

watts 


Maximum Circuit Values: 

Grid-No.l-Circuit Resistance, Under any condition. 30000-*?»aa; ohms 

t Because the cathode is subjected to considerable back bombardment as the frequency is increased with 
resultant increase in temperature, the heater voltage should be reduced, depending on operating condi¬ 
tions and frequency, to prevent overheating the cathode and resultant short life. 

0 Measured with special shield adapter. 

■Averaged over any audio-frequency cycle of sine-wave form. 

•Maximum plate dissipation is a function of the maximum plate input, efficiency of the class of service 
and the effectiveness of the cooling system. 

°Preferably obtained from a fixed supply. 

■The driver stage should be capable of supplying the No.l grids of the Class ABi stage with the specified 
driving voltage at low distortion. 

*Tlie resistance introduced into the grid-No.l circuit by the input coupling should be held to a low value. 
In no case should it exceed the specified maximum value; transformer- or impedance-coupling devices are 
recommended. 

♦♦Driver stage should be capable of supplying the specified driving power at low distortion to the No.l 
grids of the ABi stage. To minimize distortion, the effective resistance per grid-No.l circuit of the ABi 
stage should be held at a low value. For this purpose, the use of transformer coupling is recommended. 
®Obtained preferably from a separate source modulated along with the plate supply. 
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Technical Data 


tObtained from grid-No.l resistor or from a combination of grid-No.l resistor with either fixed supply or 
cathode resistor. 

* A The driver stage is required to supply tube losses and rf-circuit losses. It should be designed to provide 
an excess of power above the indicated values to take care of variations in line voltage, components, 
initial tube characteristics, and tube characteristics during life. 

★If this value is insufficient to provide adequate bias, the additional required bias must be supplied by a 
cathode resistor or fixed supply. 

••Obtained preferably from a fixed supply, or from the plate supply voltage with a voltage divider. 

★ ★Obtained from fixed supply, by grid-No.l resistor, by cathode resistor, or by combination methods. 


TYPICAL PLATE CHARACTERISTICS 



TYPICAL CHARACTERISTICS 



PLATE VOLTS 

92CS -9225TI 


beam power tube 

c 2 cK^" ::: —4dg, Very small, uhf, conduction- 

\ Q/7 j cooled, heater-cathode, cermolox type "TQ 

\A// used as rf power amplifier and oscilla- / O/ \J 

J?*’* tor in compact mobile and fixed equip¬ 

ment where forced-air cooling may not 

be practical. Useful at frequencies up to 3000 Me and beyond. Class C Telegraphy 
maximum plate input CCS, 52.5 watts. Heater volts (ac/dc), 6.3; amperes, 1. May 
be operated in any position. Outline 76, Outlines Section. Except for heater rating, 
the 7870 is identical to type 7801. 
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RCA Transmitting Tubes 


7905 


BEAM POWER TUBE 

Miniature, quick-heating filament 
type used in rf power-amplifier, oscilla¬ 
tor, and frequency-multiplier service 
at frequencies up to 175 Me in mobile- 
and emergency-communications equip¬ 
ment. Delivers 7 watts useful power 
(ICAS) at 175 Me. 


LC 



Filament Voltage (ac/dc). 

Filament Current. 

Filament Warm-Up Time. 

Direct Interelectrode Capacitances: 0 

Grid No.l to plate. 

Grid No.l to filament, grid No.3, and grid No.2 

Plate to filament, grid No.3, and grid No.2. 

0 Without external shield. 

Characteristics, Class A] Amplifiers 

Plate Voltage. 

Grid No.3. 

Grid-No.2 Voltage. 

Grid-No. 1 Voltage. 

Mu-Factor, Grid No.2 to grid No.l. 

Transconductance.. 

Plate Current. 

Grid-No.2 Current. 


6.3 volts 

0.65 ampere 

Less than one second 

0.14 max nM 

8.5 . ntxi 

5.5 jj/if 


200 volts 

Connected to pin 1 at socket 
185 volts 

-6 volts 

11.5 

6700 ^mhos 

36 ma 

2.5 ma 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 


RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: 

DC Plate Voltage. 

Grid No.3. 

DC Gkid-No.2 Supply Voltage. 

DC Grid-No.2 Voltage. 

DC Grid-No.1 Voltage. 

DC Plate Current. 

DC Grid-No.2 Current. 

DC Grid-No.1 Current. 

Plate Input. 

Grid-No.2 Input. 

Plate Dissipation... 

Bulb Temperature (At hottest point) 


At frequencies up to 175 Me 
ICAS 


300 max 

volts 

Connect to pin 1 at socket 

300 max 

volts 

250 max 

volts 

-125 max 

volts 

60 max 

ma 

10 max 

ma 

5 vyix 

ma 

18 max 

watts 

1.5 max 

watts 

10 max 

watts 

225 max 

°C 


Typical Operation: 

DC Plate Voltage. 

Grid No.3. 

DC Grid-No.2 Voltage*. 

DC Grid-No.1 Voltage**. 

From a grid-No.l resistor of. . 

Peak RF Grid-No.l Voltage. 

DC Plate Current. 

DC Grid-No.2 Current. 

DC Grid-No.l Current (Approx.) 

Driving Power (Approx.)f. 

Useful Power Output (Approx.)ft 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance. . . . 


As amplifier at 175 Me* 
ICAS 


300 

300 

volts' 


Connected to pin 1 

at socket 

160 

185 

volts 

-36 

-39 

volts 

18000 

18000 

ohms 

41 

43 

volts 

50 

60 

ma 

2.5 

4 

ma 

2 

2.2 

ma 

1 

1 

watt 

5.5 

7 

watts 

0.1 

max 0.1 max 

megohm 


PLATE-MODULATED RF POWER AMPLIFIER-Class C Telephony 


Maximum Ratings: 
DC Plate Voltage 
Grid No.3. 


At frequencies up to 175 Me 
ICAS 

. 250 max volts 

... Connect to pin 1 at socket 
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Technical Data 


DC Guid-No.2 Voltage. 

DC Grid-No.1 Voltage. 

DC Plate Current. 

DC Grid-No.2 Current. 

DC Grid-No.1 Current. 

Plate Input. 

Grid-N 0.2 Input... 

Plate Dissipation. 

Bulb Temperature (At hottest point). 

Typical Operation.-* At 175 Me 

DC Plate Voltage. 

Grid No.3... 

DC Grid-No.2 VoltageS . 

DC Grid-No. 1 Voltage**... 

From a grid-No.l resistor of.. 

Peak RF Grid-No.l Voltage. 

DC Plate Current. 

DC Grid-No.2 Current. 

DC Grid-No.l Current (Approx.). 

Driving Power (Approx.)t. 

Useful Power Output (Approx.)ff.. 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance. 


FREQUENCY MULTIPLIER 

Maximum Ratings: 

DC Plate Voltage. 

Grid No.3.'. 

DC Grid-No.2 Supply Voltage. 

DC Grid-No.2 Voltage. 

DC Grid-No.1 Voltage. ... 

DC Plate Current.!. 

DC Grid-No.2 Current. 

DC Grid-No.1 Current. 

Plate Input. 

Grid-No.2 Input. 

Plate Dissipation. 

Bulb Temperature (At hottest point). 


... 250 max 

volts 

... -125 max 

volts 

... 60 max 

ma 

... 10 max 

ma 

... 5 max 

ma 

... 15 max 

watts 

... 1.4 max 

watts 

... 7 max 

watts 

... 225 max 

°C 

ICAS 


250 

volts 

Connected to pin 1 

at socket 

250 

volts 

-70 

volts 

33000 “• 

ohms 

... : 75 

volts 

60 

ma 

2.5 

ma 

2.1 

ma 

1 

watt 

6.5 

watts 

... 0.1 max 

megohm 


ICAS 


... 300 max 

volts 

. Connect to pin 1 at socket 

... 300 max 

volts 

... 250 max 

volts 

... -125 max 

volts 

... 50 max 

ma 

... 10 max 

ma 

... 5 max 

ma 

... 15 max 

watts 

... 1.5 max 

watts 

... 10 max 

watts 

... 225 max 

°C 


Typical Operation:* 

DC Plate Voltage. 

Grid No.3. 

DC Grid-No.2 Voltage*. 

DC Grid-No.l Voltage**. 

From a grid-No.l resistor of. . 
Peak RF Grid-No.l Voltage 

DC Plate Current. .. 

DC Grid-No.2 Current. 

DC Grid-No.l Current (Approx.) 

Driving Power (Approx.)t. 

Useful Power Output (Approx.)tt 


DC Plate Voltage. 

Grid No.3. 

DC Grid-No.2 Voltage*. 

DC Grid-No.l Voltage. 

From a grid-No.l resistor of. . 

Peak RF Grid-No.l Voltage. 

DC Plate Current. 

DC Grid-No.2"Current. 

DC Grid-No.l Current (Approx.) 

Driving Power (Approx.)t. 

Useful Power Output (Approx.)tt 

Maximum Circuit Values: 
Grid-No.l-Circuit Resistance.... 


As doubler to 175 Me 
ICAS 

250 300 volts 

Connected to pin 1 at socket 


200 

215 

volts 

-53 

-80 

volts 

53000 

53000 

ohms 

60 

87 

volts 

45 

50 

ma 

3.4 

3.4 

ma 

1 

1.5 

ma 

0.4 

0.5 

watt 

2.5 

3.5 

watts 

As triplet to 175 Me 


ICAS 



250 

250 

volts 

Connected to pin 

1 at socket 

180 

225 

volts 

-90 

-108 

volts 

50000 

60000 

ohms 

105 

118 

volts 

40 

50 

ma 

2.5 

3.4 

ma 

1.8 

1.8 

ma 

0.4 

0.6 

watt 

1.4 

2 

watts 

0.1 max 

0.1 max megohm 
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RCA Transmitting Tubes 


* Pins 4 and 5 at rf ground. 

* Obtained preferably from a separate source or from the plate-voltage supply with a voltage divider. 
If a series resistor is used, it should be adjustable to permit obtaining the desired operating plate current 
after initial tuning adjustments are completed. 

** Obtained from a grid-No.l resistor, or from a combination of grid-No.l resistor and either fixed 
supply or cathode resistor. The combination of grid resistor and fixed supply has the advantage of not 
only protecting the tube from damage through loss of excitation but also of minimizing distortion by 
bias-supply compensation. 

t Driving power includes circuit losses and is the actual power measured at the input to the grid circuit, 
ft Measured at load. 

8 Obtained preferably from a separate source modulated along with the plate supply, or from the modu¬ 
lated plate supply through a series resistor. It is recommended that this resistor be adjustable to permit 
obtaining the desired operating plate current after initial tuning adjustments are made. 


AVERAGE PLATE CHARACTERISTICS 



PLATE VOLTS 92CM-nS»iT 


AVERAGE CHARACTERISTICS 


TYPE 7905 
Ef« 6.3 VOLTS DC 

’ GRID No. 3 CONNECTED TO PIN I AT SOCKET. 
GRID-No. 2 VOLTS-185 


N. 


V 




-10 


GRID-No. I VOLTS EC|*5' 


«00 200 300 

PLATE VOLTS 

92CS-II383T 



OPERATING CONSIDERATIONS 

Type 7905 requires Miniature nine-contact socket and may be operated in 
vertical position (base up or down), or in horizontal position with pins 2 and 8 in 
vertical plane. Outline 9, Outlines Section. 

Shielding of the 7905 may be used in straight-through rf amplifier service to 
minimize external feedback from the plate to grid No.l. A grounded shield crossing 
the terminal end of the tube socket through the space between pins 2 and 3 and the 
space between pins 8 and 9, is generally adequate for this purpose. No shielding is 
necessary for either frequency doubler or tripler operation. 

When operated from automotive electrical systems, the filament may be sub¬ 
jected to voltage variations as great as **• 20%. Although such extremes in filament 
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Technical Data 


voltage may be tolerated for short periods, increased equipment reliability can be 
achieved with improved supply-voltage regulation. 

The socket connections to pins 4 and 5, which are designated LC on the basing 
diagram, may be used to minimize the absorption of rf power in the filament circuit 
by connecting pins 4 and 5 to ground through a capacitor, close to the socket. Pin 1 
is directly grounded and pin 9 is bypassed by using a feedthrough capacitor when 
bringing this filament lead through the chassis. 



POWER TRIODE 

Thoriated-tungsten-filament type 8000 

used as af power amplifier and modu¬ 
lator and as rf power amplifier and os¬ 
cillator. May be used with full input 
up to 30 Me; for operation at 60 Me, 
plate voltage and plate input should be reduced to 70 per cent of maximum ratings; 
at 100 Me, to 50 per cent. Class C Telegraphy maximum plate dissipation, CCS 125 
watts, ICAS 175 watts. Type 8000 requires Jumbo four-contact socket and may be 
operated in vertical position with base down, or in horizontal position with pins 1 
and 2 in vertical plane. Outline 55, Outlines Section. Plate shows a barely percep¬ 
tible red color when tube is operated at maximum CCS ratings and a cherry-red 
color at maximum ICAS ratings. 


Filament Voltage (ac/dc). 

Filament Current. 

Amplification Factor. 

Direct Interelectrode Capacitances: 

Grid to plate. 

Grid to filament. 

Plate to filament. 


10 volts 

4.5 amperes 

16.5 


6.4 

M*f 

5.0 

wf 

3.3 

nnt 


PLATE-MODULATED RF POWER AMPLIFIER—Class C Telephony 


Maximum Ratings: CCS ICAS 

DC Plate Voltage . 1600 max 2000 max volts 

DC Grid Voltage. -500 max -500 max volts 

DC Plate Current. 210 max 250 max ma 

DC Grid Current.... ;... 40 max 45 max ma 

Plate Input. 335 max 500 max watts 

Plate Dissipation. ......... . 85 max 125 max watts 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 


Maximum Ratings: 

CCS 

ICAS 


DC Plate Voltage. 


2500 max 

volts 

DC Grid Voltage. 


-500 max 

volts 

DC Plate Current. 


300 max 

ma 

DC Grid Current. 


45 max 

ma 

Pi-ate Input. 


750 max 

watts 

Plate Dissipation. 

. 125 max 

175 max 

watts 


BEAM POWER TUBE 8001 

See type 4E27/8001. 



POWER TRIODE 

Thoriated-tungsten-filament type used as 
af power amplifier and modulator and as rf 
power amplifier and oscillator. May be used 
with full input up to 30 Me and with reduced 
input up to 50 Me. Requires Jumbo four- 
contact socket and may be operated in vertical 
position with base down, or in horizontal posi¬ 
tion with pins 1 and 3 in vertical plane. Maxi¬ 
mum length, 8-3/16 inches; maximum diameter. 


8003 
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RCA Transmitting Tubes 


2-9/16 inches. For operation at 50 Me, plate voltage and plate input should be reducedto 83 per cent of 
maximum ratings. Filament volts (ac/dc), 10; ampereB, 3.25. Direct interelectrode capacitances: grid to 
plate, 11.7 nnU grid to filament, 5.8 nnl; plate to filament, 3.4 npi. Maximum CCS ratings as AF 
POWER AMPLIFIER AND MODULATOR: dc plate volts, 1350 max-, maximum-signal dc plate 
milliamperes, 250 max; maximum-signal plate input, 330 max watts; plate dissipation, 100 max watts. 
Maximum CCS ratings as RF POWER AMPLIFIER AND OSCILLATOR: dc plate volts, 1350 max ; 
dc grid volts, -400 max ; dc plate milliamperes, 250 max; dc grid milliamperes, 50 max; plate input, 330 
max watts; plate dissipation, 100 max watts. Plate shows no color when tube is operated at maximum 
CCS ratings. The 8003 is a DISCONTINUED type listed for reference only. 



POWER TRIODE 

0 r Thoriated-tungsten-filament type 

oOUD used as af power amplifier and modu¬ 

lator and as rf power amplifier and os¬ 
cillator. May be used with full input 
up to 60 Me. For operation at 80 Me, 
plate voltage and plate input should be reduced to 75 per cent of maximum ratings; 
at 100 Me, to 60 per cent. Class C Telegraphy maximum plate dissipation, CCS 75 
watts, ICAS 85 watts. Type 8005 requires Small four-contact socket and may be 
operated in vertical position with base down, or in horizontal position with pins 2 
and 3 in vertical plane. Outline 45, Outlines Section. Plate shows a cherry-red color 
when tube is operated at maximum CCS ratings and an orange-red color at maxi¬ 
mum ICAS ratings. 


10 

3.25 

20 

5.0 

6.4 

1.0 


Filament Voltage (ac/dc). 

Filament Current.'... 

Amplification Factor*..... 

Direct Interelectrode Capacitances: 

Grid to plate. 

Grid to filament. 

Plate to filament. 

*Grid volts, 50; plate amperes, 0.5. 

PLATE-MODULATED RF POWER AMPLIFIER—Clem C Telephony 
Maximum Ratings: 

DC Plate Voltage.. 

DC Grid Voltage. 

DC Plate Current. 

DC Grid Current.. 

Plate Input. 

Plate Dissipation... ;... 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 

Maximum Ratings: 

DC Plate Voltage. 

DC Grid Voltage. 

DC Plate Current.... 

DC Grid Current. 

Plate Input. 

Plate Dissipation. 


volts 

amperes 


umI 


CCS 

ICAS 


1000 max 

1250 max 

volts 

-200 max 

-200 max 

volts 

160 max 

200 max 

ma 

45 max 

45 max 

ma 

160 max 

240 max 

watts 

50 max 

75 max 

watts 


CCS 

ICAS 


1250 max 

1500 max 

volts 

-200 max 

-200 max 

volts 

200 max 

200 max 

ma 

45 max 

45 max 

ma 

240 max 

300 max 

watts 

75 max 

85 max 

watts 


HALF-WAVE MERCURY- 
VAPOR RECTIFIER 

Coated-filament type used in 
8008 Power supply of transmitting and in¬ 
dustrial equipment. Maximum peak 
inverse anode volts, 10,000; maximum 
average anode amperes, 1.25. Requires 

Super-Jumbo four-contact socket and may be operated in vertical position only, 
base down. Outline 56, Outlines Section. Except for physical dimension and base, 
the 8008 is identical to tj'pe 872A. 
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Technical Data 


POWER TRIODE 

Thoriated-tungsten-filament type having 
filament mid-tap used as rf power amplifier and 
oscillator. May be used with full input up to 
500 Me. For operation at 600 Me, plate voltage 
should be reduced to 70 per cent of maximum 801 2 A 

rating. May be mounted in vertical position 
only, filament end down or up. Maximum length 
(excluding flexible leads), 3-5/16 inches; maxi¬ 
mum radius, 1-5/64 inches. Filament volts 
(ac/dc), 6.3; amperes, 1.92. Direct interelectrode capacitances: grid to plate, 2.5 nnt; grid to filament 
mid-tap, 2.7 p/if; plate to filament mid-tap, 0.4 nni. Maximum CCS ratings as RF POWER AMPLI¬ 
FIER, Class C Telegraphy service: dc plate volts, 1000 max-, dc grid volts, -200 max; dc plate ma., 80 
max; dc grid ma., 20 max; plate input, 50 max watts; plate dissipation, 40 max watts. Forced-air cool¬ 
ing is required when plate dissipation exceeds 75 per cent of the maximum rated value. Plate shows an 
orange-red color when tube is operated at maximum CCS ratings. The 8012A is a DISCONTINUED 
type listed for reference only. 




POWER TRIODE 

Thoriated-tungsten-filament type having 
filament mid-tap used as rf power amplifier and 
oscillator. May be used with full input up to 500 

Me. For operation at 600 Me, plate voltage 8025A 

should be reduced to 70 per cent of maximum 
ratings. Class C Telegraphy maximum plate dis¬ 
sipation, CCS 40 watts with forced-air cooling, 

ICAS 30 watts with natural cooling. Requires 
Small four-contact socket and may be mounted 
in vertical position only, base down or up. Maximum length, 4-11/16 inches; maximum radius, 1-5/64 
inches. Filament volts (ac/dc), 6.3; amperes, 1.92. Direct interelectrode capacitances: grid to plate, 
3.0 M/if; grid to filament mid-tap, 2.7 M/if; plate to filament mid-tap, 0.4 M/if. Maximum CCS ratings as 
RF POWER AMPLIFIER, Class C Telegraphy service: dc plate volts, 1000 max; dc grid volts, -200 
max; dc plate ma., 20 max; plate input, 75 max watts; plate dissipation, 40 max watts. Forced-air cool¬ 
ing is required for operation near maximum ratings. Plate shows an orange-red color when tube is oper¬ 
ated at maximum CCS ratings and a bright orange-red color at maximum ICAS ratings. The 8025A is 
a DISCONTINUED type listed for reference only. 


F o' 'p ~F 
CAPS NEARER BASE 
CAPS NEARER BULB 


TIP 



BEAM POWER TUBE 

Small, ceramic-metal, conduction- 
cooled, heater-cathode type having pre¬ 
cision-aligned grids, and used as linear 
rf power amplifier and rf power ampli¬ 
fier and oscillator in mobile or fixed 


8072 


equipment where the use of cooling air may not be practical. Useful with full input 
at frequencies up to 500 Me. Type 8072 requires a special 11-contact socket such as 
Mycalex No.CP464-2, or equivalent, and may be operated in any position. Out¬ 
line 80, Outlines Section. For thermal considerations, see Power Tube Installation 
Section. 


Heater Voltage Range (ac/dc) t. 

Heater Current at 13.5 volts. 

Minimum Heating Time.. 

Mu-Factor, Grid No.2 To Grid No.l*. 

Direct Interelectrode Capacitances : 0 

Grid No.l to plate. 

Grid No.l to cathode. 

Plate to cathode. 

Grid hfo.l to grid No.2.... 

Grid No.2 to plate. 

Grid No.2 to cathode. 

Cathode to heater.. 

Terminal Temperature (All terminals). 

Plate Core Temperature (See dimensional outline). 

★ For plate volts, 250; grid-No.2 volts, 200; plate amperes, 1.2. 


! to 15 

volts 

1.3 

amperes 

60 

seconds 

11 


0.13 max 

M/if 

16 

MMf 

0.011 

/i/if 

22 

M/if 

6.5 

M/if 

3.2 

/i/if 

3.4 

/i/if 

250 max 

°c 

250 max 

°c 
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RCA Transmitting Tubes 


LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 

Peak envelope conditions for a signal having a minimum peak-to-average power ratio of 2 
Maximum CCS Ratings: 

DC Plate Voltage.. 

DC Grid-No.2 Voltage. 

DC Grid-No.1 Voltage. 

DC Plate Current at Peak of Envelope.;. 

DC Grid-No.1 Current.. .. 

Plate Dissipation.. 

Grid-No.2 Input. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 

Typical CCS Operation with Two-Tone Modulation: 

DC Plate Voltage. 

DC Grid-No.2 Voltage 3 . 

DC Grid-No.1 Voltage 3 . 

Zero-Signal DC Plate Current.. 

Effective RF Load Resistance. 

DC Plate Current at Peak of Envelope.. 

Average DC Plate Current.;. 

DC Grid-No.2 Current at Peak of Envelope. 

Average DC Grid-No.2 Current....'. 

Average DC Grid-No.1 Current... 

Peak-Envelope Driver Power Output (Approx.)*. 

Output-Circuit Efficiency (Approx.). 

Distortion Products Level:# 

Third order. 

Fifth order. 

Useful Power Output (Approx.): 111 * 

Average.'. 

Peak Envelope. 


i-viicuiL HuaiaiaiiLu 

fixed bias 


Maximun^CircoiM^Jgjjp* 

siuuce, uuuw any uunditioi 


Up to 500 Me 

2200 max 

volts 

400 max 

volts 

-100 max 

volts 

450 "mux 

ma 

100 max 

ma 

100 "max 

watts 

8 max 

watts 

150 max 

volts 

150 max 

volts 

At 30 Me 

700 

volts 

250 

volts 

-20 

volts 

100 

ma 

1420 

ohms 

205 

ma 

150 

ma 

16 

ma 

10 

ma 

1.0* 

ma 

0.3 

watt 

95 

per cent 

30 

db 

35 

db 

40 

watts 

80 

watts 


25000 max 


ohms 


RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 

1 CCS Ratings: 

F, Voltage. 

-No.2 Voltage. . .;. 

-No.l Voltage. 

e Current. 

-No.l Current. 

2 Input. 

ssipation. 

ater-Cathode Voltage: 

r negative with respect to cathode. 

r positive with respect to cathode. 


Up to 500 Me 
2200 max 
400 max 
-100 max 
300 max 
100 max 
8 max 
100 "max 


150 max 
150 max 


volts 

volts 

volts 

ma 

ma 

watts 

watts 

volts 

volts 


ICS Operation: 


In Grid-Drive Circuit 


No.2 Current. 
No.l Current, 
pwer Output (/ 
wer Output**. 


i Circuit Value: 

.-Circuit Resistance, Under any condition: 

ixed bias.. 

! Circuit Impedance.. 

:uit Impedance.. 


At 50 Me 

At 175 Me 

At ±70 Me 


500 

700 

500 

700 

700 

volts 

160 

■ 175 

200 

200 

200 

volts 

-10 

-10 

-30 

-30 

-30 

volts 

300 

300 

300 

300 

300 

ma 

25 

25 

30 

20 

10 

ma 

50 

' 50 . 

40 

40 

20 

ma 

1.2 

1.2 

3 

3 

5 

watts 

85 

110 

70 

105 

85 

watts 


25000 
10000 mux 


ohms 
ohms 
See note® 


















































- 7 --Technical Data 


t Because the cathode is subjected to back bombardment as the frequency is increased with resultant 
increase in temperature, the heater voltage should, for optimum life, be reduced to a value such that at 
the heater voltage obtained at minimum supply voltage conditions (all other voltages constant), the 
tube performance just starts to show some degradation; e.g., at 470 Me, heater volts =12.5 (Approx.). 
0 Measured with special shield adapter. 

■ The maximum rating for a signal having a minimum peak-to-average power ratio less than 2, such as is 
obtained in single-tone operation, is 300 ma. During short periods of circuit adjustment under single¬ 
tone conditions, the average plate current may be as high as 450 ma. 

• Maximum plate dissipation is limited by the maximum plate core temperature and the cooling system 
to maintain tube operation below the specified maximum plate core temperature. With simple low-cost 
cooling techniques, maximum plate dissipation may be only about 100 watts; with more sophisticated 
cooling techniques, maximum plate dissipation may be as high as 300 watts. 

a Obtained preferably from a separate well-regulated source. 

* This value represents the approximate grid-No.l current obtained due to initial electron velocities 
and contact-potential effects when grid-No.l is driven to zero volts at maximum signal. 

* Driver power output represents circuit losses and is the actual power measured at input to grid-No.l 
circuit. The actual power required depends on the operating frequency and the circuit used. The tube 
driving power is approximately zero watts. 

# With maximum signal output used as a reference, and without the use of feedback to enhance linearity. 

** This value of useful power is measured at load of output circuit. 

9 The tube should see an effective plate supply impedance which limits the peak current through the 
tube under surge conditions to 15 amperes. 

t Driver power output includes circuit losses and is the actual power measured at the input to the grid 
circuit. It will vary depending upon the frequency of operation and the circuit used. 
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—1—1—1—1— 
TYPE 8072 
- HEATER VOLTS* 13.5 
GRIO-No.2 VOLTS * 250 
GRID-No. 1 VOLTS* E C , 

■ 

1 

■ 

■ 

■ 

■ 

■ 

■ 





■ 


1 

■ 

■ 

■ 

■ 

■ 














■ 

■ 











■ 


■ 

m 

s 

i 



■ 












m 

R9 











t 


■ 

■ 

■ 

■ 

■ 










cl 



■ 

■ 

■ 

■ 

H 

■ 

i 








— 



■ 

■ 


_ 

m 


■ 











_ 


L 

■ 

m 


■ 













■■ 

— 



■ 

z 











■i 

Mi 

B 


1.5 


0.3 


300 


1000 


1500 


2000 2500 

PLATE VOLTS 


TYPICAL CHARACTERISTICS 


250 


£ 200 


g 

I 


150 

100 

50 


i—i i—i—i— 
-TYPE 8072 
HEATER VOLTS-13 

r~ 

r 



5 




C 
- t 
I 

RID-No. 1 VOLTS-EC| 




C2- 

— 

— 



E 

:,-+i5 






































■ 

■10 




[I 










> 










\ 

\ 





5- 

— 








+ 






7." 







i 




200 


400 600 

PLATE VOLTS 


800 


92CM -II29IT 


265 













—— - .. RCA Transmitting Tubes 


POWER PENTODE 

Miniature heater-cathode type 
used in mobile communication equip¬ 
ment operating from 12-volt storage- 
battery systems. Used in Class C rf 
power-amplifier, oscillator, and fre¬ 
quency-multiplier service at frequencies up to 40 Me; also used in modulator and af 
power-amplifier applications. Requires Miniature nine-contact socket and may be 
operated in any position. Outline 6, Outlines Section. During manufacture, this 
tube is subjected to special controls and tests for heater-cycling, heater-cathode 
leakage, interelectrode leakage, low-frequency-vibration performance, 500-hour in¬ 
termittent life performance, and intermittent shorts. 

Heater Voltage Range (ac/dc). 

Heater Current (Approx.) at 13.5 volts. 

Direct Interelectrode Capacitances (Approx.): 0 

Grid No.l to Plate. 

Grid No.l to All Other Electrodes except Plate. 

Plate to All Other Electrodes except Grid No.l. 

° Without external shield. 

AMPLIFIER—Class Ai 

Maximum Ratings: 

Plate Voltage. 

Grid-No.3 Voltage. 

Grid-No.2 Voltage. 

Grid-No.1 Voltage: 

Negative-bias value. 

Positive-bias value. 

Grid-No.2 Input. 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode.. 

Heater positive with respect to cathode. . 

Characteristics With 13.5 Volts on Heater: 

Plate Supply Voltage. 

Grid-No.3. 

Grid-No.2 Voltage. 

Cathode Resistor. 

Plate Resistance (Approx.). 

Transconductance. 

Plate Current. 

Grid-No.2 Current. 

Grid-No.l Voltage (Approx.) for plate A*a=20 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance: 

For fixed-bias operation. O.lmax megohm 

For cathode-bias operation. 0.25 max megohm 

RF POWER AMPLIFIER AND OSCILLATOR—Class C Telegraphy 

and 

RF POWER AMPLIFIER—Class C FM Telephony 


Maximum CCS Ratings: 

DC Plate Voltage . 300 max volts 

DC Grid-No.3 Voltage . 0 max volts 

DC Grid-No.2 Voltage . 175 max volts 

DC Grid-No.1 Voltage . -50 max volts 

DC Plate Current . 33 max ma 

DC Grid-No.2 Current . 5.5 max ma 

DC Grid-No.1 Current. 3 max ma 

Grid-No.2 Input . 1 max watt 

Plate Dissipation . 5 max watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode . 120 max volts 

Heater positive with respect to cathode. 120 max volts 


250 volts 

Connected to cathode at socket 
150 volts 

120 ohms 

. 0.1 megohm 

. 11500 >imhos 

. 19 ma 

. 3.5 ma 

. -10 volts 


330 max 

volts 

0 max 

volts 

180 max 

volts 

65 max 

volts 

0 max 

volts 

1 max 

watt 

5 max 

watts 

120 max 

volts 

120 max 

volts 


12 to 15 volts 

0.275 ampere 

0.063 ji/if 

10.2 nnl 

3 . 5 nfii 


8077/ 

7054 
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— Technical Data - 


Typical Operation with 13.5 Volts on Heater: 

DC Plate Voltage. 

Grid No.3. 

DC Grid-No.2 Voltage. 

DC Grid-No.1 Voltage. 

Peak RF Grid-No.1 Voltage. 

DC Plate Current.. 

DC Grid-No.2 Current. 

DC Grid-No.1 Current (Approx.). 

Driving Power (Approx.). 

Power Output (Approx.). 

Maximum Circuit Values: 

Grid-No.l-Circuit Resistance. 


At frequencies up to 1,0 Me 


200 

250 

300 

volts 


Connected to cathode at socket 

115 

145 

175 

volts 

-7 

-9 

-12 

volts 

9 

11 

16 

volts 

14.5 

20 

26 

ma 

3 

4.1 

5.5 

ma 

0.6 

0.85 

1 

ma 

10 

12 

15 

raw 

1.5 

2.7 

4 

watts 


0.1 max megohm 


FREQUENCY MULTIPLIER 


Maximum CCS Ratings: 

DC Plat is Voltage. 300 max volts 

DC Grid-No.3 Voltage. 0 max volts 

DC Grid-No.2 Voltage. 175 max volts 

DC Grid-No.1 Voltage. -50 max volts 

DC Plate Current. 33 max ma 

DC Grid No.2 Current. 5.5 max ma 

DC Grid No.1 Current. 3 max ma 

Grid No.2 Input. 1 max watt 

Plate Dissipation . 5 max watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 120 max volts 

Heater positive with respect to cathode. 120 max volts 


Typical Operation as Doubler: At frequencies up to 1,0 Me 


DC Plate Voltage. 

. 200 

250 

300 

volts 

Grid No.3. 


Connected to cathode at socket 

DC Grid-No.2 Voltage. 

. 115 

145 

175 

volts 

DC Grid-No.l Voltage. 

. -16 

-20 

-25 

volts 

Peak RF Grid-No.l Voltage. 

. 19 

24 

31 

VOlt8 

DC Plate Current. 

. 11 

15 

20 

ma 

DC Grid-No.2 Current. 

. 2 

3 

4 

ma 

DC Grid-No.l Current (Approx.). 

. 0.3 

0.45 

0.6 

ma 

Driving Power (Approx.). 

. 5 

9 

13 

mw 

Useful Power Output (Approx.). 

. 1.4 

1.9 

2.5 

watts 


Maximum Circuit Values: 

Grid-No.l-Circuit Resistance. 0.1 maz megohm 


AVERAGE CHARACTERISTICS 
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RCA Transmitting Tubes 


BEAM POWER TUBE 

Small, ceramic-metal, forced-air- 
O I JL I cooled, heater-cathode type having pre¬ 

cision-aligned grids; used as linear rf 
power amplifier and rf power amplifier 
and oscillator in mobile or fixed equip¬ 
ment. Useful with full input at frequencies up to 500 Me. For 
characteristics curves refer to type 8072. 



K 

plate 


Heater Voltage (ac/dc)I . 13.5 volts 

Heater Current at 13.5 volts. 1.3 amperes 

Minimum Heating Time . 60 seconds 

Mu-Factor, Grid No.2 To Grid No.lA-. 12 

Direct Interelectrode Capacitances: 0 

Grid No.l to plate. 0.13 max ppt 

Grid-No.1 to cathode . 16 ppi 

Plate to cathode. 0.011 ppl 

Grid No.l to grid No.2. 22 ppl 

Grid No.2 to plate . 6.5 ppt 

Grid No.2 to cathode. 3.2 ppt 

Cathode to heater. 3.4 ppt 

Terminal Temperature (All terminals). 250 max °C 

Radiator Core Temperature (See dimensional outline). 250 max °C 


★ For plate volts, 450; grid-No.2 volts, 325; plate amperes, 1.2. 


LINEAR RF POWER AMPLIFIER 
Single-Sideband Suppressed-Carrier Service 

Peak envelope conditions for a signal having a minimum peak-to-average power ratio of 2 


Maximum CCS Ratings: Up to 500 Me J 

DC Plate Voltage. 2200 max volts 

DC Grid-No.2 Voltage. 400 max volts 

DC Grid-No.I Voltage. -100 max volts 

DC Plate Current at Peak op Envelope ... 450*max ma 

DC Grid-No.I Current. 100 max ma ■ 

Plate Input. 150 max watts 

Grid No.2 Dissipation. 8 max watts 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode . 150 max volts 

Heater positive with respect to cathode. 150 max volts 


Typical CCS Operation with Two-Tone Modulation: 

DC Plate Voltage. 

DC Grid-No.2 Voltage*. 

DC Grid-No.I Voltage*. 

Zero-Signal DC Plate Current. 

Effective RF Load Resistance. 

DC Plate Current at Peak of Envelope. 

Average DC Plate Current. 

DC Grid-No.2 Current at Peak of Envelope. 

Average DC Grid-No.2 Current. 

Average DC Grid No.l Current. 

Peak-Envelope Driver Power Output (Approx.)*. 

Output-Circuit Efficiency (Approx.). 

Distortion Products Level:* 

Third order. 

Fifth Order. 

Useful Power Output (Approx.): 

Average#. 

Peak envelope#. 

Maximum Circuit Values: 

Grid-No. 1-Circuit Resistance, Under any conditions: 

With fixed bias. 

With fixed bias (In Class ABi operation). 

With cathode bias. 

Grid-No.2 Circuit Impedance. 

Plate Circuit Impedance. 


At 50 Me 


1000 

1500 

volts 

250 

250 

volts 

-20 

-20 

volts 

100 

100 

ma 

2270 

3800 

ohms 

210 

210 

ma 

160 

160 

ma 

10 

10 

ma 

7 

7 

ma 

0.05° 

0.05° 

ma 

0.3 

0.3 

watt 

90 

85 

% 

35 

35 

db 

40 

40 

db 

55 

85 

watts 

110 

170 

watts 


25000 max 

ohms 


100000 max 

ohms 


Not recommended 


10000 max 

ohms 


See note ** 
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Technical Data 


RF POWER AMPLIFIER AND OSCILLATOR-Class C Telegraphy 

and 


RF POWER AMPLIFIER- 

Maximum CCS Ratings: 

DC Plate Voltage . 

-Class C FM Telephony 

Up to 500 Me 


DC Grid-No.2 Voltage. 







DC Grid-No.1 Voltage. 






volts 

DC Plate Current. 






DC Grid-No.1 Current. 





100 max 


Grid-No.2 Dissipation.. 







Plate Dissipation. 





150 max 


Peak Heater-Cathode Voltage: 







Heater negative with respect to cathode.. 





150 max 

volts 

Heater positive with respect to cathode. . 





150 max 

volts 

Typical CCS Operation; /„ grid-drive circuit 

At 50 Me 

At 

570 Me 


DC Plate Voltage. 

700 

1000 

1500 

700 

1000 1500 

volts 

DC Grid-No.2 Voltage. 

175 

200 

200 

200 

200 200 

volts 

DC Grid-No.l Voltage. 

-10 

-30 

-30 

-30 

-30 -30 


DC Plate Current. 

300 

300 

300 

300 

300 300 


DC Grid-No.2 Current. 

25 

20 

20 

10 

10 5 


DC Grid-No.l Current. 

50 

40 

40 

30 

30 30 


Driver Power Output (Approx.)®. 

1.2 

2 

2 

5 

5 5 

watts 

Useful Power Output. 

120# 

175# 

275# 

loot 

165f 235f 

watts 

Maximum Circuit Values: 







Grid-No. 1-Circuit Resistance, Under any condition: 





With fixed bias. 







Grid-No.2 Circuit Impedance. 





10000 mux 


Plate Circuit Impedance. 





See note ** 


t Because the cathode is subjected to back bombardment as the frequency is increased with resultant 
increase in temperature, the heater voltage should, for optimum life, be reduced to a value such that at 
the heater voltage obtained at minimum supply voltage conditions (all other voltages constant) the 
tube performance just starts to show some degradation; e.g., at 470 Me, heater volts=12.5 (Approx.) 
0 Measured with special shield adapter. 

■ The maximum rating for a signal having a minimum peak-to-average power ratio less than 2, such as 
is obtained in single-tone operation, is 300 ma. During short periods of circuit adjustment under single¬ 
tone conditions, the average plate current may be as high as 450 raa. 

• Obtained preferably from a separate, well-regulated source. 

°This value represents the approximate grid-No.l current obtained due to initial electron velocities and 
contact-potential effects when grid-No.l is driven to zero volts at maximum signal. 

A Driver power output represents circuit losses and is the actual power measured at input to grid-No.l 
circuit. The actual power required depends on the operating frequency and the circuit used. The tube 
driving power is approximately zero watts. 

* With maximum signal output used as a reference, and without the use of feedback to enhance linearity. 
♦This value of useful power is measured at load of output circuit. 

**The tube should see an effective plate supply impedance which limits the peak current through the 
tube under surge conditions to 15 amperes. 

® Driver power output includes circuit losses and is the actual power measured at the input to the grid 
circuit. It will vary depending upon the frequency of operation and the circuit used, 
t Measured in a typical coaxial-cavity circuit. 

OPERATING CONSIDERATIONS 

Type 8121 requires a special 11-contact socket such as Mycalex No.CP464-2, 
or equivalent, and may be operated in any position. Outline 79, Outlines Section. 

Adequate forced-air cooling must be provided simultaneously with electrode 
voltages to limit the radiator core and terminal temperatures to their specified values. 

BEAM POWER TUBE 

Small, ceramic-metal, forced-air¬ 
cooled, heater-cathode type having pre¬ 
cision-aligned grids and used as linear 
rf power amplifier and rf power ampli¬ 
fier and oscillator in mobile or fixed 
equipment. Useful with full input at 
frequencies up to 500 Me. 
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RCA Transmitting Tubes 


Heater Voltage (ac/dc) t. 

Heater Current at 13.5 volts. 

Minimum Heating Time. 

Mu-Factor, Grid No.2 To Grid No.lA:. 

Direct Interelectrode Capacitances: 0 

Grid No.l to plate. 

Grid No.l to cathode... 

Plate to cathode.'.. 

Grid No.l to grid No.2. 

Grid No.2 to plate. :. 

Grid No.2 to cathode. 

Cathode to heater.. 

Terminal Temperature (All terminals).. 

Radiator Core Temperature (See dimensional outline). 

★ For plate volts, 450; grid-No.2 volts, 325; plate amperes, 1.2. 


13.5 

volts 

1.3 

amperes 

60 

seconds 

12 


0.13 max 

uni 

16 

uul 

0.011 

nnl 

22 

uul 

6.5 

nnl 

3.2 

nut 

3.4 

uul 

250 max 

°c 

250 max 

°C 


LINEAR RF POWER AMPLIFIER 

Single-Sideband Suppressed-Carrier Service 

Peak envelope conditions for a signal having a minimum peak-to-accrage power ratio of 2 


Maximum CCS Ratings: 

DC Plate Voltage. 

DC Ghid-No.2 Voltage. 

DC Grid-No.1 Voltage. 

DC Plate Current at Peak of Envelope. 

DC Grid-No.1 Current.. 

Plate Dissipation. 

Grid-No.2 Input. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode. 

Heater positive with respect to cathode. 

Typical CCS Operation with Two-Tone Modulation: 

DC Plate Voltage. 

DC Grid-No.2 Voltage*. 

DC Grid-No.1 Voltage*. 

Zero-Signal DC Plate Current. 

Effective RF Load Resistance. 

DC Plate Current at Peak of Envelope. 

Average DC Plate Current. 

DC Grid-No.2 Current at Peak of Envelope. 

Average DC Grid-No.2 Current. 

Average DC Grid-No.1 Current. 

Peak-EnvelopeDriver Power Output (Approx.) 4 . 

Output-Circuit Efficiency (Approx.). 

Distortion Products Level:* 

Third order. 

Fifth order. .. 

Useful Power Output (Approx.): 

Average. 

Peak envelope. 

Maximum Circuit Values: 

Grid-No.1 Circuit Resistance, Under any condition: 

With fixed bias. 

With fixed bias (In Class ABi operation) . ... 

With cathode bias... 

Grid-No.2 Circuit Impedance. 


Up to 500 Me 

2200 max 

volts 

400 max 

volts 

-100 max 

volts 

450* max 

mu 

100 max 

ma 

400 tnaa: 

watts 

8 max 

watts 

150 max 

volts 

150 max 

volts 

At SO Me 

2000 

volts 

400 

volts 

-35 

volts 

100 

ma 

3050 

ohms 

335 

ma 

250 

ma 

10 

ma 

7 

ma 

0.05° 

ma 

0.3 

watt 

90 

per cent 

29 

db 

32 

db 

190# 

watts 

380# 

watts 


25000 max 

ohms 

100000 max 

ohms 

Not recommended 

10000 max 

ohms 














































Technical Data 


Grid-No.2 Input. 

Plate Dissipation. 

Peak Heater-Cathode Voltage: 

Heater negative with respect to cathode 
Heater positive with respect to cathode. 


8 max watts 

400 max watts 

150 max volts 

150 max volts 


Typical CCS Operation: 

DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Grid-No.1 Voltage. 

DC Plate Current. 

DC Grid-No.2 Current. 

DC Grid-No.l Current. 

Driver Power Output (Approx.)® 
Useful Power Output/5*. 


In Grid-Drive Circuit at 
700 1000 1500 

50 Me 

2000 

volts 

175 

200 

200 

200 

volts 

-10 

-30 

-30 

-30 

volts 

300 

300 

300 

300 

ma 

25 

20 

20 

20 

ma 

50 

40 

40 

30 

ma 

1.2 

2 

2 

2 

watts 

120 

175 

275 

375 

watts 


DC Plate Voltage. 

DC Grid-No.2 Voltage. 

DC Grid-No.l Voltage. 

DC Plate Current. 

DC Grid-No.2 Current. 

DC Grid-No.l Current. 

Driver Power Output (Approx.)® 
Useful Power Outputf. 


In Grid-Drive Circuit at \70 Me 


700 

1000 

1500 

2000 

V0lt9 

200 

200 

200 

200 

volts 

-30 

-30 

-30 

-30 

volts 

300 

300 

300 

300 

ma 

10 

10 

5 

5 

ma 

30 

30 

30 

30 

ma 

5 

5 

5 

5 

watts 

100 

165 

235 

300 

watts 


Maximum Circuit Values: 

Grid-No.l Circuit Resistance, Under any condition: 

„ With fixed bias ... . 25000 max ohms 

Gnd-No.2 Circuit Impedance. 10000 max ohms 

Plate Circuit Impedance. g ee note ** 

t Because the cathode is subjected to back bombardment as the frequency is increased with resultant 
increase in temperature, the heater voltage should, for optimum life, be reduced to a value such that at 
the heater voltage obtained at minimum supply voltage conditions (all other voltages constant) the 
tube performance just starts to show some degradation; e.g., at 470 Me, heater volts=12.5 (approx.). 
0 Measured with special shield adapter. 


The maximum rating for a signal having a minimum peak-to-average power ratio less than 2 such 
as is obtained in single-tone operation, is 300 ma. During short periods of circuit adjustment under 
single-tone conditions, the average plate current may be as high as 450 ma. 

• Obtained preferably from a separate, well-regulated source. 

0 This value represents the approximate grid No.l current obtained due to initial electron velocities 
and contact-potential effects when grid-No.l is driven to zero volts at maximum signal. 

A Driver power output represents circuit losses and is the actual power measured at input to grid-No 1 
circuit. The actual power required depends on the operating frequency and the circuit used. The tube 
driving power is approximately zero watts. 


* With maximum signal output used as a reference, and without the use of feedback to enhance linearity. 

# This value of useful power is measured at load of output circuit. 

** The tube should see an effective plate supply impedance which limits the peak current through the 
tube under surge conditions to 15 amperes. 

® Driver power output includes circuit losses and is the actual power measured at the input to the grid 
circuit. It will vary depending upon the frequency of operation and the circuit used, 
t Measured in a typical coaxial-cavity circuit. 


TYPICAL PLATE CHARACTERISTICS 
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RCA Transmitting Tubes 



0 200 400 600 800 


PLATE VOLTS 

92CM-II293T 


TYPICAL COOLING 
REQUIREMENTS 


TYPE 8122 

AIR FLOW DIRECTED THROUGH RADIATOR 
WITH AIR CHIMNEY SK-606 (EITEL- 
McCULLOUGH INC.LANO SOCKET 
CD464-2 (MYCALEX CORP OF AMERICA* 
ANO BY-PASS CAPACITOR (E.F JOHNSON 
CO.) 

PLATE-CORE TEMP-250*C. 

INCOMING-AIR TEMP-24»C. 
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PLATE DISSIPATION-WATTS 
(SOLID LINE) 


0 0.2 0.4 0.6 0.8 

PRESSURE DROP-INCHES OF WATER 
(DASHED LINE) 

92CM-II299T 


OPERATING CONSIDERATIONS 

Type 8122 requires a special 11-contact socket such as Mycalex No.CP464-2, 
or equivalent, and may be operated in any position. Outline 81, Outlines Section. 

Adequate forced-air cooling must be provided simultaneously with electrode 
voltages to limit the radiator core and terminal temperatures to their specified values. 


9002 


MEDIUM-MU TRIODE 

Seven-pin miniature heater-cathode type 
used as af amplifier and as rf amplifier and oscil¬ 
lator at frequencies up to 500 Me. Class Ai Am¬ 
plifier maximum CCS plate dissipation (design- 
center value), 1.6 watts. Direct interelectrode 
capacitances: grid to plate, 1.4 /xpf; grid to cath¬ 
ode and heater, 1.2 nnf; plate to cathode and 
heater, 1.1 nnl. Requires Miniature seven-con¬ 
tact socket and may be operated in any position. 

Maximum over-all length, 1-3/4 inch; maximum diameter, 3/4 inch. Except for interelectrode capaci¬ 
tances, the 9002 is electrically identical with type 955. The 9002 is a DISCONTINUED type listed for 
reference only. 
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Tube-Part Materials 
Used in RCA-813^ Beam Power Tube 


1. Medium Metal Cap— nickel-plated brass 

2. Plate Connector— nickel 

3. Filament Support Springs— tungsten 

4. Mount Spacer— nickel-chromium strip 

5. Mount Support— ceramic 

6. Top Shield— nickel 

7. Heavy-Duty Filament— thoriated 
tungsten 

8. Plate —zirconium-coated nickel 

9. Aligned-Turn Control Grid (Grid 
N o. 1) and Screen Grid (Grid No. 2 )— 
molybdenum 


10. Bulb or Envelope— hard glass 

11. Beam-Forming Electrode— nickel 

12. Plate-Support Spacer— ceramic 

13. Bottom Shield Disk— nickel 

14. Filament Connector— nickel-plated 
steel 

15. Directive-Type Getter 

16. Molded-Flare Stem— hard glass 

17. Giant Base— aluminum with ceramic 
insert 

18. Tungsten-to-Glass Seal 
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Outlines 

OUTLINES 1-11 



- 2 - 





■ Including eccentricity. 

“* Measured from bulb seat to bulb-top line as determined by ring gauge of 0.210" =t 0.001" I.D. 
** Measured from base seat to bulb-top line as determined by ring'gauge of 7/1G" I.D. 

NOTE: Whore units are not given, dimensions are in inches. 
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Outlines 


OUTLINES 12-20 


*.CC2 


.666 1.002 


















0 0 O 0 0 


* Special Button Giant 5-pin base 















= RCA Transmitting Tubes 

OUTLINES 39-47 









* Zone where condensed-mercury temperature should be measured, 
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Outlines = 


OUTLINES 48-53 


**!• MAX —i MEDIUM 
U-CAP 





























-,-r~=r- Outlines 


OUTLINES 68-73 


1 


.250 


ni 


p 

♦.002 

-.005 


.233 

ft .020 


.320 .1 


1.460 

MAX. 


[ .18! ±.015^ 





.230 


01A.- 


K 

*.002 
-.005 
2 HEATER PINS 
020+.002-.005 CIA.- 


^4 

. I I Mr- 


-.410 * .010 T 
01 A. .627 

G ±025 
,, —.552 : .005 01A. j 

.615 

+ °'\ .145 .760 

°f 5 1.015 ±.025 

J_ L I 


-OIO MAX. 

-.115 1 .020 (AT TIPS) 


- 68 - 


:.003 DIA. 



.220*020 


.0*6 *.002-.00! OlA: 
2 HEATER PINS 


115 1.040 AT TIPS 
OF PINS 


- 69 - 


i r- 


-.230 MAX 



.040 MAXryCi 
.020 * 002 DIA-/ 

2 HEATER PINS 


230 1.003 


115 * 040 AT 
TIPS OF PINS 


- 70 - 



RACIATOR 


|Ol2'i.003 M 

.840 T~ 

*.025 -600 

I - t -4 


|U—.400 MAX. 
-.250 *003 


t .113 s.020 AT _J 

.260 TIPS OF PINS ^ 

+.030 

“•060 - 72 - 


k 

*002 


•°20 -!oof D,A - 

2 HEATER PINS 


-*1 H*:230 MAX. 


2037 

MAX. 


.600 
MIN. 


.670 

1-025 


H 


1.670 

*075 

-050 


-Hi 


.600 f 
*025 1 


.600 

MIN. 


TTh 




K230 t.005 
400 MAX. 
.687 MAX. 
.032 
1.003 




612 
*005 
.400 MAX. 
•250 1.005 


2201-020 

T 


.0201.002 DIA 
2 HEATER PINS 




115 1.040 AT 
TIPS OF PINS 


- 71 - 



- 73 - 
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RCA Transmitting Tubes 


OUTLINES 74-76 




.oioVioo - * 


- 74 - 



heater , 

CATHODE 

LEAD 


HEATER 

LEAD 


EXHAUST-TIP COVER _ 
(MAKE NO CONNECTION) 


PLATE TERMINAL 
CONTACT SURFACE 


GRIO-No.2 TERMINAL 
CONTACT SURFACE 

GRIO-No.l TERMINAL 
CONTACT SURFACE 


•101" max.-J- i50 0|A 

HEATER-CATHODE 
TERMINAL 
CONTACT SURFACE 




HEATER TERMINAL 
CONTACT SURFACE 


Ma^TT 

■-4 


CENTERING PIN 
MAX. DIA. 


• 525 *. JL 

.073 MIN.-H |«— 


E2S3 STIPPLED REGION NOTE 2 
KE3 CERAMIC 


- 75 - 


- 76 - 

:|c Applies to types 6562 and 6562/5794A only. Type 5794 does not have cathode tab and length of 
Heater terminal is only 0.200" =*= 0.040". 

NOTE 1: Stippled region (which extends around tube) indicates recommended clamping and contact 
area. 

NOTE 2: Keep stippled regions clear; do not allow contacts or circuit components to protrude into 
these annular volumes. 
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-so¬ 


il -1.426* t .010" OIA. 

NOTE 1: Keep stippled regions clear; do not allow contacts or circuit components to protrude into 
these annular volumes. 
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NOTE 1: Keep stippled regions clear; do not allow contacts or circuit components to protrude into 
these annular volumes. 












Outlines 


OUTLINES 83-84 




NOTE 1: Keep stippled regions clear; do not allow contacts or circuit comp uients to protrude into 
these annular volumes. Diameters of stippled area above air-cooled radiator, plate-terminal contact 
surface, and grid-No.2 terminal contact surface shall not be greater than its associated diameter. 
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RCA Transmitting lubes 


OUTLINES 85-87 


V 

min. | 



.781* 

i.045 



I«£> 

iW I ,03r 


.187“ MIN 


1 ~ 



- 

.531“ ^ 

4.015' .400“ 

.341* 

r 

ry 


MIN. 

MIN. 

' 1 


a? 

is 



h/i 




— RADIATOR 

.320 “ * .ooe’^-J 





OIA. 

— 


«-.218 


-.285" MIN. 


V 8 MIN. 

PLATE TERMINAL 

PLATE TERMINAL 
CONTACT SURFACE 
U-|.!87“± .007 " 01 A. 

W-1.030“ 4 .005“ 01 A. 

.765" MAX. DIA. 

|[-i— ,784“± .008" DIA. 

L.077'4.008“ 

}*—GRID RF TERMINAL 

f*-.545“ MAX. 

DIA. 


- 85- 


- 86 - 


U—,2I8“± .005“ OIA. 
U-.320“± .005“ OIA. 


NOTE 20 


3.265“ DIA 
3.216“ DIA - 


■■ i 

ft. / > 

, \ f ' 


f "■ a —■ ■.. 




E233 INDICATES CERAMIC 
BUSHING 

UZ3 STIPPLED REGION 
NOTE 2 


2.342“ 
2.305“ DIA - 


HETER-CATKODE- 
TERMINAL 
CONTACT SURFACE 


HEATER-TERMINAL 
CONTACT SURFACE 


NOTE 1: Only this flange may be used as a socket stop and clamp. 

NOTE 2: Keep stippled regions clear; do not allow contacts or circuit components to protrude into 
these annular volumes. 
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== Outlines = 

OUTLINES 88-90 



NOTE 1: Keep stippled regions clear; do not allow contacts or circuit components to protrude into 
these annular volumes. 
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RCA Transmitting Tubes 


OUTLINES 91-92 





CATHODE-HEATER-. 
TERMINAL (NOTE 3I X 


.773 "± .007" 014. 
-.125" ± .004“ DIA. 



f-14 N.E CLASS 2 
THREAD- 


.025 MIN.— 
(NOTES 4 a 6) 


• 2.0O0“iOi0"DIA. 


- 9/ 32 

•V 

MIN. 

1 

% MAX. 

DIA. 


4 25 /, 


3.200“ 
±.035 “ 


GRID-No. 2 
TERMINAL 

c s«Se t 



GRIO-No. I . 

TERMINAL 3.126 MAX. DIA. 

CONTACT —- 

SURFACE 2 951"- 

21905“ 
DIA. 



jjr=-*■ 


o_ ru- 


V 


CATHODE 

8 HEATER - 

TERMINAL , 
CONTACT 
SURFACE 


X” 

BEVELED NOT TO 
EXCEED 3 /, c “ 


/TEc 




_J/ 2 " MIN. 


-2.626" MAX. 
OIA. 


I.B4I “ 
-1.795 - 
CHA. 


HEATER TERMINAL 

M 06 " d ,a 
. 120 “ D,A - 


- 92 - 


NOTE 1: Maximum eccentricity of the axis of the grid-terminal flange with respect to the axis of the 
plate radiator is 0.040", measured within 1/32" of the bottom of the radiator. 

NOTE 2: Maximum eccentricity of the axis of the heater terminal with respect to the axis of the 
cathode-heater terminal is 0.020". 

NOTE_3: Maximum eccentricity of the axis of the cathode-heater terminal with respect to the axis of 
the grid-terminal flange is 0.020". 

NOTE 4: Surface of annular area indicated by “A” on bottom of radiator is in the same plane within 
0.005", as determined by a gauge 1/16" wide and 0.005" thick. This gauge will not enter more than 
1/16" with the bottom of the radiator resting on a flat plate. 

NOTE 5: Surface of annular area indicated by “B” on the grid-terminal flange is in the same plane 
within 0.008", as determined by the gauge method described in Note 4. 

NOTE 6: Surface of annular area indicated by “A” on bottom of radiator is parallel within 0.030" to 
the surface of the annular area indicated by “B” on the grid-terminal flange. 


I 
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======== === Outlines 


OUTLINES 93-94 


I'4* M 

.--i—! 


FILAMENT LEAOS 
ARE IDENTIFIED - 
BY AN "F" ON 
FILAMENT SEALS 


\ 29. * 

,/\ 7 32 01A. 

\ \ MAX. 


GRID-No.l LEADS 
ARE IDENTIFIED 
BY A “G" ON — 
GRID SEALS 

2 HOLES 

No.27 DRILL- 

.144 DIA. 



MULTIPLE 
RIBBON LEADS 


2". *V 

I 


• 3 “± DIA- 


•3 5 / a “± '/ 32 " DIA.- 


4 MAX. DIA.-> 


-4%" t '/ |6 _ DIA. 


EXHAUST TUBE 
CAP-MAKE NO 
CONNECTION-^ 


I 'V* MAX. 

lb 

OIA. 


nc 


.560“ MAX. OIA. 


life MAX. 
DIA. 



,.«t] 

t .020 -1 


txilz .110“MAX. DIA. 
_JL 075 “i .005“ DIA. 
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RCA Transmitting Tubes 


LIST OF CIRCUITS 

Circuit No. 

Variable-Frequency Oscillator (2.5-4.0 Me). 5-1 

Variable-Frequency Oscillator (8.0-8.6 Me). 5-2 

Crystal Oscillator for Fundamental Output. 5-3 

Crystal Oscillator for Harmonic Output. 5-4 

175-Mc Amplifier, Doubler, or Tripler. 5-5 

Triode Amplifier, Class C Telegraphy Service. 5-6 

Beam-Power-Tube Amplifier, Class C Telegraphy Service. 5-7 

Push-Pull Triode Amplifier, Class C Plate-Modulated Sendee. 5-8 

Push-Pull Beam-Power-Tube Amplifier, 

Class C Plate-Modulated Service. 5-0 

Class B Push-Pull Triode Modulator (590 watts). 5-10 

Class B Modulator with Type 807 in 

Special Triode Connection (120 watts). 5-11 

Class AB lf Push-Pull Modulator (100 watts). 5-12 

Class B Linear RF Amplifier for Single-Sideband. 5-13 

50-Mc Transmitter (120 watts). 5-14 

Single-Sideband Exciter (filter type). 5-15 

144-148 Me Transmitter for Mobile Operation. 5-16 

Five-Band 10-80 Meter Transmitter (90 watts). 5-17 

Typical Coaxial Cavity for Beam Power Tube 7650. 5-18 

462-Megacycle Transmitter for Fixed or Mobile Operation. 5-19 

Transmitter Power-Supply Circuit. 5-20 

Oscillator for Dielectric Heating (27 Me). 5-21 

Oscillator for Induction Heating (450 kc). 5-22 

VHF Oscillator for Dielectric Heating (160 Me). 5-23 
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Circuits 


The circuits presented in the fol¬ 
lowing pages have been included in this 
Manual primarily to illustrate the use of 
generic tube types in diversified transmit¬ 
ting and industrial applications. These 
circuits have been conservatively de¬ 
signed and are capable of excellent per¬ 
formance. Several of these circuits, 
namely 5-13, 5-15, 5-17, and 5-20, are 
based on circuits which have been de¬ 
scribed in articles in QST magazine. 
These circuits are used with permission 
of the American Radio Relay League. 

Although relatively few circuits are 
given, it is often practical to use a portion 
of one circuit in combination with por¬ 
tions of other circuits to obtain a design 


and on the care employed in layout, 
construction, and adjustment as on the 
circuits themselves. 

The voltage ratings specified for 
capacitors are the minimum dc working 
voltages required. Where paper, mica, 
or ceramic capacitors are called for, there 
is no objection to using capacitors hav¬ 
ing higher voltage ratings than those 
specified, except insofar as the physical 
sizes of such capacitors may affect equip¬ 
ment layout. However, if electrolytic 
capacitors having substantially higher 
voltage ratings than those specified are 
used, they may not “form” completely 
at the voltages present in these circuits, 
with the result that the effective canaci- 


vn using 
• pentode 
tny other 
ic group, 
dons are 
the tube 

ire given 
sist those 
on. Lay- 
e* omitted 
h the re¬ 
builders 
2 s of the 

expected 
iction of 
much on 
; selected 


wi***v,vw wviwii uiuvu AAAt+j wv/ wv-iu vr men 

rated values. The wattage ratings speci¬ 
fied for resistors assume methods of con¬ 
struction that provide adequate ventila¬ 
tion; compact installations having poor 
ventilation may require resistors of 
higher wattage ratings. 

Information on the characteristics 
and application features of each tube 
will be found in the Tube Types—Tech¬ 
nical Data Section of this Manual, or, 
for the receiving-type tubes, in the Tube 
Types—Technical Data Section of the 
RCA RECEIVING TUBE MANUAL. 
This information, as well as the material 
in the early sections of this Manual on 
installation, application, and operation 
of power and rectifier tubes, will prove 
of assistance in understanding and uti¬ 
lizing the circuits 


eral, almost any circuit sho\ 
a triode, beam power tube, oi 
type is equally suitable for £ 
tube type in the same gener 
provided the necessary revis 
made to meet the ratings of 
used. 

Electrical specifications j 
for the circuit components to as 
interested in home constructi 
outs and mechanical details an 
because they vary widely wit 
quirements of individual set 
and with the sizes and shap< 
components employed. 

The results that may be 
by those undertaking constri 
any of these circuits depend as 
the quality of the components 
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RCA Transmitting Tubes 


(5-1) 


VARIABLE-FREQUENCY OSCILLATOR 

Freq uenc y 3.5 to 4.0 Me (80 meters) Outfout 3 watts (approx.) 



Ci = 15 fint, ceramic, zero 
temperature coefficient 

C' 2=100 ttfif, ceramic, negative 
temperature coefficient 
750 PPM 

C3=6-75 nnt, trimmer, air gap 
0.015 inch, Hammarlund 
APC-75 or equivalent 

Ci=10-75 finf, trimmer, air gap 
0.060 inch. Bud GE-2014 or 
equivalent 

Ct C«=0.001 nnf, silver mica, 
600 v. 

C7=100 /i/if, silver mica, 500 v. 

Cs C 9 C 11 C 13 Ci«=0.01 /if, disk 
ceramic, 600 v. 

Cio=15 nni, silver mica, 500 v. 


Ci:=20 /if, electrolytic 450 v. 
Cu Ci«=3-30 /i/if, trimmer, mica 
Ji=Closed-circuit jack for key 
J:=Coaxial receptacle for P 
Li=28 turns of No. 18 Enam. 
spaced over 2% inches on 
1%-inch diameter ceramic 
form, National XR-13 or 
equivalent 

L 2 La=2.5 mh, 125 ma, rf choke 
Li=8 henries, 80 ma, choke 
Lt=No. 26 Enam., close wound 
for 13/16 inch on 1-5/16- 
inch diameter (B & W Mini- 
ductor 3016 or equivalent 
may be used) 

L«=3 turns No. 18 hookup wire 
wound on Ls at “cold" end 


1,7=56 turns No. 26 Enam.ran- 
dom wound for approx. 
inch on 1 > £-inch-diamete 
coil form 

Ls=3 turns No. 18 hookup wire 
wound over "ground” end 
of L- 

P=Coaxial plug for J» 

Ri R3= 100000 ohms, 0.5 watt 
R:=27000 ohms, 0.5 watt 
Ri=2000 ohms, 10 watts 
Rs=100 ohms, 0.5 watt 
Rc=15000 ohms, 1 watt 
T=Power transformer; 

350-0-350 volts rms, 90 ma; 

6 volts rms, 2 amperes; 6.3 
volts rms, 3.5 amperes 
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(5-2) 


Circuits 


VARIABLE-FREQUENCY OSCILLATOR 


Frequency 8.0 to 8.6 Me Output 150 volts peak (Approx.) at 16-17.2 Me 



C i = 220 fifit, ceramic, zero tem¬ 
perature coefficient 

Cs= 5.5-20 fifit, variable, air gap 
0.0245 inch, double-bearing 
Hammarlund MC-20-S or 
equivalent 

Cj=4.5-25aaf, trimmer, ceramic, 
zero temperature coefficient 
Centralab 822-AZ or equiva¬ 
lent 

C* Ci=390 a/if, silver mica, zero 
temperature coefficient 


Cc Ct=0.001 fit, disk ceramic, 
600 v. 

Cs=2.3-14.2 M/if> variable, min¬ 
iature, air gap 0.017 inch, 
Johnson 160-107 orequivalent 

Cs= 100 M/if, disk ceramic, 600 v. 

Li = 32 turns of No. 24 Enam. 
on H-inch diameter ceramic 
form, winding length 11/16 
inch; form, CTC PLS7-2C4L 
or equivalent; tuned with 
powdered-iron slug 


Ls=RF choke, 750 Mh 
Ls=26 turns of No. 28 Enam. 
on J4-inch diameter ceramic 
form, winding length 9-s-inch; 
form, CTC PLS6-2C4L or 
equivalent; tuned with pow¬ 
dered-iron slug 

Ri=68 ohms, 0.5 watt, carbon 
R:=47000 ohms, 0.5 watt, 
carbon 

R3=5000 ohms, 10 watts, wire- 
wound 


NOTE: Capacitor Cs tunes from 8.0 to 8.6 Me to permit frequency multiplication for both 6-meter 
and 2-meter transmitters. The tuned circuit Ls and Ct provides an rf output at twice the VFO fre¬ 
quency. For an output at 8.0 to 8.6 Me, replace Lj with 2.5-mh rf choke and eliminate Ct. 


(5-3) 

CRYSTAL OSCILLATOR FOR FUNDAMENTAL OUTPUT 



Ci C*=0.005 Mf, mica, 600 v. 
Ca=1.0 M/*f per meter (approxi¬ 
mate value for resonance at 
frequency f), variable, air gap 
0.015 inch 

Cj=50 fifit (approx.), mica (may 


be in range of 10 to 100 fifit), 
600 v. 

C6=3-30 MA*f air padder. (Nor¬ 
mally omitted. Use only if it 
is desired to vary operating 
frequency slightly from 
crystal frequency) 


L=Tune to fundamenta 
frequency f with Ca 
Ri=27000 ohms, 0.5 watt 
Ra=47000 ohms, 0.5 watt 
T=Filament transformer 
X = Crystal 
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RCA Transmitting Tubes — 


(5-4) 


CRYSTAL OSCILLATOR FOR HARMONIC OUTPUT 



40 MA 
(APPROX.) 


Ci=3-35 nnl, air trimmer 
Cs=200 nnf, silver mica, 500 v. 
Ca C6=0.01 /if, disk ceramic, 
600 v. 

Ci=1.5 nnl per meter (approxi¬ 
mate value for resonance at 


frequency 2f, 3f, or 4f), 
variable air gap 0.023 inch 
Li=2.5 mh, rf choke 
Ls=Tune to harmonic 

frequency 2f, 3f, or 4f with 
Ct (See note) 


1,3= 2-turn link at rf ground 
end of Lj 

Ri = 100000 ohms, 0.5 watt 
R>=22000 ohms, 0.5 watt 
T=Filament transformer 
X = Crystal 


NOTE: For tank-coil design information, refer to Parallel-Tuned Tank Circuits in the Power-Tube Circuit- 
Design Considerations Section. 


(5-5) 


175-MC AMPLIFIER, DOUBLER, OR TRIPLER 

Power Output (Approx.) 8.5 Watts for Amplifier, 3 Watts for Doubler, 

1.4 Watts for Tripler 



Ci Ca=7-45 nui, trimmer, disk 
ceramic; for doubler Ci=4-30 
nni disk ceramic 
Cs Ci Ci C?=1000 /i/if, feed¬ 
through, silver mica 
C 3 Csj^lOOO mil, silver mica 
Cs=3T6-15 nfil, variable, air gap 
0.045 inch, Hammarlund HF- 
15-X or equivalent 
Eb=300 v. for amplifier; 250 v. 

for doubler; 200 v. for tripler 
Eci=-42 v. for amplifier; -53 v. 

for doubler; -90 v. for tripler 
Eca=200 v. for amplifier, doubler 
and tripler 


Ef = 12-15 v. for 7551; 6.3 v. for 
7558 

f = 175 Me for amplifier, 87.5 Me 
for doubler, 58.5 Me for tripler 
Li=2 turns of No. 18 Enam. 
wound on >^-inch diameter 
form, close wound 
L>=5 turns centertapped foram- 
plifier, 7 turns center tapped 
for doubler, 8 turns center 
tapped for tripler; No. 18 
Enam. wound on J-^-inch di¬ 
ameter form, close wound 
L 3 Li=RF choke, 1.8 M h. 1000 
ma, 80-200 Me, Ohmite Z-144 


or equivalent; for doubler and 
tripler L.-;=7.0 /ih, 1000 ma, 
35 -110 Me, Ohmite Z-50 or 
equivalent 

Li=4 turns center tapped No. 
18 Enam. wound on H-inch 
diameter form, close wound 
Lo=3 turns of No. 18 Enam. 
wound on )- 2 -inch diameter 
form, close wound 
Ri = 22000 ohms, 0.5 watt for 
amplifier; 47000 ohms, 0.5 
watt for doubler; 68000 ohms, 
0.5 watt for tripler 
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(5-6) 


TRIODE AMPLIFIER 

Class C Telegraphy Service 



Ci=0.0005 /if, mica, 1500 v. 

C 2 Ci Ci C*= 0.002 /if, mica, 
600 v. 

C« C8= 0.002 /if, mica, 5000 v. 
C7=5-10 /i/if, neutralizing 
capacitor, air gap 0.3 inch 
min 


C9=0.75 /i/if per meter per 
section (approximate value 
for resonance at frequency f) 
F=Fuse, 0.5 amp 
Li=2.5 mh, 100 ma, rf choke 
Lj= 1 mh, 600 ma, rf choke 
Li=Tune to frequency f with C> 
L»=2-turn link at center of La 


Mi=Milliammeter, 0-100 ma,dc 
M 2 = Milliammeter, 0-500 ma, dc 
Ri=6000 ohms, 20 watts 
R,2=50 ohms, center-tapped, 
wire-wound 

T=Filament transformer, 10 v., 
4.5 amp, insulated for 2500 v. 






on 


j 

—-■■■■T=r»r.— ■ = RCA Transmitting Tubes 


(5-8) 

PUSH-PULL TRIODE AMPLIFIER 

Class C Plate-Modulated Service 


TYPE 812-A 



i Ci C6=0.005 /if, mica, 600 v. 
:=2 nfii per meter per section 
(approximate value for 
resonance at frequency f), 
air gap 0.026 inch, min. 
i Ci C4=4-10 /i/if neutralizing 
capacitor, Hammarlund 
NC-75 or equivalent 
Ct=0.002 /if, mica, 6000 v. 


Cs= 1.5 /i/if per meter per section 
(approximate value for reso¬ 
nance at frequency f), air gap 
0.170 inch min. 

F=Fuse, 0.5 amp 
Li=3-tum link at center of L: 
Li=Tune to frequency f with Ci 
Li=2.5 mh, 500 ma, rf choke 
Li=Tune to frequency f with Cs 


Ls=3-turn link at center of Li . 
Mi= Milliammeter, 0-150 ma, dc 
M:= Milliammeter, 0-500 ma.dc 
R=1650 ohms, 20 watts 
Ti=Filament transformer, 

6.3 v., 8 amp 

Tz= Modulation transformer, 

125 watts audio level 
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Circuits 


( 5 - 9 ) 


PUSH-PULL BEAM POWER TUBE AMPLIFIER 

Class C Plate-Modulated Service 



Ct= 0.005 /if, mica, 600 v. 

C 2 =2 /i/if per meter per section 
(approximate value for reso¬ 
nance at frequency f), air gap 
0.030 inch min. 

Cs C4= 0.002 /if, mica, 500 v. 

C& C«= 0.003 /if, mica, 5000 v. 

C7= 1.5 /i/if per meter per section 
(approximate value for reso¬ 
nance at frequency f), air gap 


0.175 inch min. 

Cs= 0.002 /if, mica, 6000 v. 
Ca=4 /if, electrolytic, 600 v. 
F=Fuse, 1 amp 
Li=3-turn link at center of Ls 
Li=Tune to frequency f with Cs 
Lj=6 henries, 150 ma, choke 
L«=l mh, 600 ma, rf choke, 
L*=Tune to frequency f with C 7 
L«=3-turn link at center of L» 


Mi=Milliammeter, 0-800 ma, dc 
M»=Milliammeter, 0-50 ma, dc 
R=4000 ohms, adjustable, 
wire-wound, 25 watts 
Tj=Filament transformer, 

10 v., 10 amp 

Ts= Modulation transformer, 
150 watts audio level 
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< 5 - 10 ) 



TYPE 

\607 


AF 

INPUT 


= RCA Transmitting Tubes 


CLASS B PUSH-PULL TRIODE MODULATOR 

Power Output 590 Watts (Approx.) 


o- +o 

50 v 
(NOTE I) 


AF 

OUTPUT 


2000 V 

420 MA (MAX. SIG.) 


M-Milhammeter, 0-500 ma, dc primary to one-haU secondary Ta= Modulation transformer, 

Pi = Driver Transformer, plate- 1.5 to 1 (Note 2) load impedance 11000 ohms 

to-plate impedance loOO T 2 =Filament transformer, plate-to-piate; turns ratio 

ohms, turns ratio of total 10 v., 9 amp, center-tapped depends on modulating im¬ 

pedance of modulated stage 

NOTES: 1. This voltage should be obtained from a low-impedance source such as a battery or a power 
supply having I 


primary to one-half secondary 
1.5 to 1 (Note 2) 
Tj=Filament transformer, 

10 v., 9 amp, center-tapped 


CLASS B MODULATOR 

WITH TYPE 807 IN SPECIAL TRIODE CONNECTION 

Power Output 120 Watts (Approx.) 




AF 

OUTPUT 


n 

117 VAC 


Ri R.I--20000 ohms, 1 watt, Stancor A4761 or equivalent turns ratio depends on modu- 

carbon Ts= Modulation transformer, lating impedance of modu¬ 
le Driver transformer, turns audio level 120 watts lated stage 

ratio of total primary to (approx.), primary 6650 ohms Tj=Filament transformer, 

one-half secondary 1:1.25; (approx.), center-tapped; 6.3 volts rms, 1.8 amp 

NOTE: As the driver for this modulator stage, a circuit having a low output impedance and an output 
of approximately 10 watts is recommended. For this circuit, with the indicated driver transformer Ti, 
» Soa i 8 m P ush 'P ul1 f ABi operating with a plate voltage of 300 volts and a cathode-bias resistor 
of <ol) ohms may be used. 


turns ratio depends on modu¬ 
lating impedance of modu¬ 
lated stage 

Ta=Filament transformer, 

6.3 volts rms, 1.8 amp 


2. As the driver for this modulator stage, a circuit having a low output impedance and an output of 
approximately 25 watts is recommended. For this circuit, four 2A3’s in push-pull-parallel Class AB. 
operating with a plate voltage of 300 volts and a fixed bias voltage of -62 volts, with the indicated driver 
transformer Ti, may be used. 
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Circuits 


( 5 - 12 ) 

CLASS AB, PUSH-PULL MODULATOR 

Power Output 100 Watts (Approx.) 



C 1 -- 0 OO/i/if, mica, 500 v. 

Ca= 16 /if, miniature electrolytic, 
12 v. 

C3=25/xf, miniature electrolytic, 
12 v. 

Ci 00=25 /if, electrolytic 25 v. 
Co=0.01 /if, paper, 400 v. 
07=0.002 /if, paper, 400 v. 

C 8 Co C io =8 /if, electrolytic, 4 50 v. 
Cu=0.5 /if, paper, 750 v. 
Cis=0.005 /if, mica, 1500 v. 
Ci 3 = 0.1 /if, paper, 750 v. 

Cm C 15 Cm= 20 /if, electrolytic, 
150 v. 

Ci 7 =8 /if, electrolytic, 150 v. 
CR=Silicon rectifier, type 1N- 
3193 


LiLi = RFchoke,2.5mh, 125 ma. 
M= Milliammeter, 0-100 ma, dc 
Ri = 3300 ohms, 0.5 watt 
R2=220000 ohms, 0.5 watt 
Rj Rn Ri;=1000 ohms, 0.5 watt 
Rt=470 ohms, 0.5 watt 
Ri=Potentiometer, 0.25 meg¬ 
ohm 

R« R9=270000 ohms, 0.5 watt 
R7=2200 ohms, 0.5 watt 
Rs=390 ohms, 1 watt 
Rio=22000 ohms, 1 watt 
R 12 Rm= 47 ohms, 1 watt 
Ris=1000 ohms, 1 watt 
Ru=2200 ohms, 2 watts 
Ri?= 10000 ohms, adjustable, 25 
watts 


Ti=Transistor input transform¬ 
er, primary 200000 ohms, sec¬ 
ondary 1000 ohms. 

T 2 =Interstage transformer, sin¬ 
gle plate to single grid, 1.3 
turns ratio 

Ts= Driver transformer, single 
plate to push-pull grids, pri¬ 
mary 10000 ohms, turns ratio 
primary—to one half second¬ 
ary 1.5:1.1. Stancor A-4752 
or equivalent 

Ti=Modulation transformer, 
100-115 watts, UTC S-21 or 
equivalent 

T}=Filament transformer, 117 
v. to 6.3 v., I amp 
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RCA Transmitting Tubes 


( 5 - 13 ) 

CLASS B LINEAR RF AMPLIFIER FOR SINGLE SIDEBAND 

Power Output 875 Watts (Approx.) Frequency 3.5-28 Me 



Ci C'j C 3 Ci Ci Co Cs C» C 10 Cn 
C2»=0.01 /if, disk ceramic, 
600 v. 

C;=Neutralizing capacitor, 6/i/if 
(Approx.) air gap 0.06 inch. 
Bud CE-2028 or equivalent 

C 12 Cn Cu=100 fit, electrolytic, 
450 v. 

Cn=VHF by-pass; 4-in ch length 
of coaxial cable RG-58/U 
used as connecting lead with 
outer shield connected to 
chassis 

Cn Cis Cji = 1000 upl, disk cer¬ 
amic, 6000 v. 

Ci7=Tuning capacitor, 19-488 
util, air gap 0.045 inch. 2000 
vj, Johnson 154-3 or equiva¬ 
lent 

C io = 1500 /i/if, silver mica, 2500 v. 

C »i=Output (loading) capacitor, 
3-section, 10-365 /i/tf per sec¬ 
tion with sections connected 
in parallel. 

F = Fuse, 10 amperes 


I = Indicator lamp, 6.3 v. 

J= Closed-circuit jack. For ap¬ 
plication of 100 volts negative 
standby bias 

Li = RF choke, bifilar, B & W 
FC-15 or equivalent 

L»=Filter choke, 5-8 h, 300 ma, 
Stancor C-1722 or equivalent 

1.3=6 turns of No. 14 Enam. 
close wound on }^-inch dia¬ 
meter form 

1.4=5 turns of insulated hook¬ 
up wire wound over Ls 

Ls La L 7 Ls= Parasitic suppressor 
choke; 7 turns of No. 18 Enam. 
wound on and connected 
across R4, Rs, Rt>, and R7. 

1.9=RF choke, 1 mh, 600 ma. 
National R 154-U or equiva¬ 
lent 

L 10 Lu=Pi-network inductor, 
Illumitronic Pi Dux No. 195-1 
or equivalent, tapped at 0.4, 
0.7, 1, 2.2 and 4.5 /ih, re¬ 
spectively for 10 to 80 meters. 


Ln wound with No. 8 wire; 
L 10 with H-inch copper strap. 
About half the turns from 
close-wound end of coil can 
be removed. 

Ln= RF choke, 2.5 mh 
M 1 = Milliammeter, 0-1000 ma, 
dc 

Mj= Milliammeter, 0-200 ma, dc 
Ri R» R3=25000 ohms, 25 watts 
R< R 5 Rr, R; = 39 ohms, 1 watt 
S 1 S 2 =Switch, single-pole, single¬ 
throw 

S 3 =Band switch, rotary, single¬ 
pole, 5-position, heavy duty 
Ti=Filament transformer, 6.3 
v., 16 amp., Triad F-22A or 
equivalent 

Ti=Filament transformer, 2.5 
v., 10 amp., Stancor P-3024 
or equivalent 

T 3 = Plate transformer, 1250 v., 
300 ma, Stancor PT-8313 or 
equivalent. 
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Circuits 


(5-14) 

50-MEGACYCLE TRANSMITTER 

Power Output 120 Watts (Approx.) 


OSCILLATOR 
AMPLIFIER MULTIPLIER 
TYPE 
I2BY7A 


Cg 


OCUBLER 

TYPE 

2E26 


FINAL 

TYPE 

829B 



Ci=220 ^f, mica, 500 v. 

C->= 10 fjfxi, mica, 500 v. 

C.i Cs Cr. Cs Cio Cn Ci: C’ 13 Cm 
Cio Cii Cis C 22 C»:i C»i C:g 
C:io (’.ii Css C 33 Can C 3 ; =1000 
nni, disk ceramic, 1000 v. 

C i=100 n» f, mica, 500 v. 

Ct Cs3=3.7-52 n/if, variable, air 
gap 0.015 inch, Hammarlund 
HP-50 or equivalent 

Cu=47 nn[, mica, 500 v. 

C t4= 5.2-30 nnf, variable, air 
gap 0.045 inch, Hammarlund 
HF-30-X or equivalent 

Ci9= 5.0-28.5 nn (, double-sec¬ 
tion variable, air gap 0.045 
inch, Hammarlund HFD-30- 
X or equivalent 

C«ll C21 C 24 C34 C35 C38 C39 = 
1000 nnl, feed-through, cer¬ 
amic, 500 v. 

C27=4.8-27.3 fifil, butterfly, 
variable, air gap 0.030 inch, 
Hammarlund BFC-25 or 
equivalent 

C29 C-io C41 C42 C43= 1000 nfit, 
disk ceramic, 3000 v. 

Li=RF choke, 1 mh 

L«= 10 turns of No. 20 tinned on 
%-inch diameter form, wind¬ 
ing length %-inch 


L:i=5 % turns of No. 10 solid, 
tinned, on %-inch diameter, 
winding length 1 inch. 

Li L:,=2 turns of No. 20 plastic 
covered on */ 2 -i nc h diameter, 
close wound 

Lg= 8 turns of No. 10 solid, tin¬ 
ned, on %-inch diameter, 
winding length 1 >3 inch 
Lr=6 turns of No. 10 solid 
tinned on %-inch diameter, 
winding length 1 inch 
Ls=2 turns of No. 14 Enam. 
covered with insulation tub¬ 
ing on %-inch diameter, close 
wound 

L<9 Lio Lu Lu Lm Lis=RF choke, 
7 /ih, 1000 raa, Ohmite Z-50 
or equivalent 

Li >=RF choke, 25 turns of No. 
16 Enam. on %-inch' dia- 
_ meter, close wound 
NC=Neutralizing capacitors: 
No. 12, tinned wire; %-inch 
length placed in proximity of 
829B plates 

Ri = 100000 ohms, 0.5 watt 
R2=120 ohms, 0.5 watt 
R3=33000 ohms, 0.5 watt 
R 4 Ra Ru Rig=1000 ohms, 0.5 
watt 


It:. Ru=47 ohms, 0.5 watt 
Itc ltu= 130 ohms, 0.5 watt 
R7=47000 ohms, 1 watt 
R9=3300 ohms, 1 watt 
Rio = 10000 ohms, 2 watts 
R 12 = 10 ohms, 0.5 watt 
Ris= 56000 ohms, 2 watts 
Rig= 3.3 ohms, 0.5 watt, wire 
wound 

Ri7=33 ohms, 0.5 watt, wire 
wound 

Ris= 15000 ohms, 10 watts, wire 
wound 

Si=Crystal—VFO Switch; two- 
pole, two-position, wafer, non¬ 
shorting, rotary 

S 2 = Meter Switch; two-pole, six- 
position, wafer, non-shorting, 
rotary; Shown in oscillator, 
amplifier, multiplier plate- 
current position 

Ss=Tuning Switch; 60-degree 
indexing Qentralab PA-304 
or equivalent; two progres¬ 
sively Bhorting 30-degree wa¬ 
fers, Centralab PA-12 or 
equivalent, using every sec¬ 
ond contact. 

X=Crystal, 8-Mc range 


NOTES: 1. With 8-Mc crystal input, first stage is a tripler. With VFO input, depending on inpu 
frequency, this stage may be amplifier, doubler, or tripler. F 

2. With 0-1 ma. dc meter, shunts provide full-scale reading of oscillator amplifier-multiplier plat, 
current to 30 ma; doubler grid-No. 1 current to 2 ma; doubler plate current to 100 ma; final grid-No 
current to 30 ma; final grid-No. 2 current to 100 ma; and final plate current to 300 ma. 
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RCA Transmitting Tubes - 


(5-15) 


SINGLE-SIDEBAND EXCITER (FILTER TYPE) 

Output Frequency 3.8-4.0 Me 


r 4 



Ci= 68 /i/if, ceramic, zero tem¬ 
perature coefficient 
C2=300 /ijuf, ceramic, zero tem¬ 
perature coefficient 
Cj=5-60 /i/if, variable 
Ci C» C 7 C 10 C 11 Cis=0.005 /if, 
mica, 600 v. 

Cs=470 /i/if, silver mica, 500 v. 
Cs=0.001 /if, mica, 500 v. 

C» Cn=22 /i/if, mica, 500 v. 

Cn=65-320 /i/if, variable 
Ci.i=1500 /i/if, mica, 500 v. 
Cis=0.01 /if, disk ceramic, 600 v. 
Ci«=0.02 /if, disk ceramic, 600 v. 
C n=0.2 /if, paper, 200 v. 

Ci»= 0.002 /if, paper, 200 v. 

C 20 C 2 i = 0.04 /if, paper, 200 v. 
C 22 Cm= 0.0056 /if, mica, 500 v. 
Li=15 turns of No. 22 Enam. 
spaced uniformly over 0.6 inch 
on 1-inch diameter form; grid- 
No. 1 tap, 7 Yi turns above 
ground end; cathode tap, 1.9 
turns above ground end 
L»=RF choke, 2.5 mh 


L ;=88 /ih, approx., adjustable; 
high Q, ferrite core; conver¬ 
ter-tube oscillator coil for 
standard AM band may be 
used;cathode tap,approx. 15 
Iper cent of total turns above 
ground. 

Li=50 /ih, approx., adjustable; 
63 turns of No. 36 Enam., 
close wound in single layer on 
9/32-inch tube, tuned to crys¬ 
tal frequency with j^-inch 
iron slug 

Ri R?= 1500 ohms, 0.5 watt 
R2=3300 ohms, 0.5 watt 
Rj=Amplitude Balance Con¬ 
trol; 2500 ohms, composition, 
linear taper 

R 4 Ru= 33000 ohms, 0.5 watt 
Ri=39 ohms, 0.5 watt 
R$ Ri2=300 ohms, 0.5 watt 
R8=27000 ohms, 2 watts 
R» Rio Ri 9 R29=68000 ohms, 0.5 
watt 

Rn = 470000 ohms, 0.5 watt 


Ris=47000 ohms, 0.5 watt 
Ru.=Carrier Amplitude Balance 
Control, 25000 ohms, com¬ 
position, linear taper 
Rio= 100000 ohms, 0.5 watt 
Ri:= 120000 ohms, 0.5 watt 
Ri8 = 56000 ohms, 0.5 watt 
R»t = Carrier Phase Balance Con¬ 
trol, 2500 ohms, composition, 
linear taper 

R 22 R2.i= 2700 ohms, 0.5 watt 
T =Primary: Two wires wound 
in parallel, each 23H turns of 
No. 34 wire, single Teflon in¬ 
sulation (or silk if necessary), 
bifilar wound on J-^-inch dia¬ 
meter tube; winding length, 
%inch; tuning slug, M inch 
Secondary: 26 turns of No. 32, 
Formex insulation, close 
wound in single layer 
X=Crystal, 456.85 kilocycles 


NOTE: The leakage resistance of the 1N34A serves as the grid resistor for the mixer stage; in some 
cases, however, it may be necessary to add a 470000-ohm grid resistor across the diode. 
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Circuits 


(5-16) 

144-148 MEGACYCLE TRANSMITTER FOR MOBILE OPERATION 

Quick Heating Power Output 30 Watts (Approx.) 



Ci C2 Cs Cj Ci Cs C9 C10 C11 C12 
C13 Cic C 17 Cis Cu C20 C24 
C30 C.i9 0 * 1 = 0.001 /if, disk 
ceramic, 600 v. 

Ct C«=2.3-14.2 nyi(, variable, 
miniature, air gap 0.017 inch, 
Johnson 160-107 orequivalent 
Cs Css=100 /i/if, disk ceramic, 
600 v. 

Ch= 1.5-5.0 /t/zf, variable, min¬ 
iature, air gap 0.017 inch, 
Johnson 160-102 orequivalent 
Cis Cj 3=1-8 /i/if, tubular trim¬ 
mer, Erie 532-B or equivalent 
C»1 C 25 C26 C »7 C 28 = 0.001 /if, 
silver mica, Erie 370-FA-102J 
or equivalent 

C22=2.8-17.5 /i/if, variable, air 
gap 0.015 inch, Hammarlund 
HF-15 or equivalent 
C 29 = 5-80 /i/if, trimmer, mica, 
Arco 462 or equivalent 
C3i=3.6-15 /i/if, variable, air gap 
0.0715 inchrHammarlund HF- 
15-X or equivalent 
C32=6.3-50 /i/if, variable, air gap 
0.0245 inch, Hammarlund 
MC-50-M or equivalent 
Cs3=220 /i/if, disk ceramic, zero 
temperature coefficient 


C3»= 5.5-20 /i/if, variable, air gap 
0.0245 inch, double-bearing 
Hammarlund MC-20-S or 
equivalent 

C3s=4.5-25 /i/if, trimmer, ce¬ 
ramic, zero temperature coef¬ 
ficient Centralab 822-AZ or 
equivalent 

Css C 37 =390 /i/if, silver mica, 
zero temperature coefficient 
C«=8 /if, electrolytic, 450 v. 
Ci3=0.01 /if, paper, 600 v. 

C/«= 10 /if, electrolytic, 50 v. 

J= Microphone jack, 2 contact 
and shield, Amphenol 80 
PC2F or equivalent 
Li J-.3 Lu= RF choke, 750 /th 
L*=7 turns of No. 24 Enam. on 
34 -inch diameter ceramic 
form, winding length 5/32 
inch; form, CTC PLS6-2C4L 
or equivalent, tuned with 
powdered-iron slug 
L*=2H turns of No. 18 Enam. 
on 7/16-inch diameter, wind¬ 
ing length 34-inch 
Ls=434 turns of No. 18 Enam. 
on 7/16-inch diameter, wind¬ 
ing length % inch, center 
tapped 


LsLio=RFchoke,1.8/ih,Ohmite 
Z-144 or equivalent 
L<7=3 turns of No. 20 Enam. on 
34-inch diameter, winding 
length % inch, center tapped 
1,8=3 turns of No. 20 Enam. on 
34-inch diameter, winding 
length 5/16 inch, center 
tapped 

1,9= RF choke, 7.0 /zh, Ohmite 
Z-50 or equivalent 
Ln = 4 turns of No. 14 tinned on 
34-inch diameter, winding 
length J-jj-inch, center tapped 
Li 2=134 turns of No. 14 Enam. 
on 24-inch diameter, winding 
length 34 inch 

Lu=32 turns of No. 24 Enam. 
on 34-inch diameter ceramic 
form, winding length 11/16 
inch; form, CTC PLS7-2C4L 
or equivalent; tuned with 
powdered-iron slug 
Lis=26 turns of No. 28 Enam. 
on }4-inch diameter ceramic 
form, winding length % inch; 
form CTC PLS6-2C4L or 
equivalent; tuned with pow¬ 
dered-iron slug 


(Continued on page 307) 
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= RCA Transmitting Tubes 


(5-17) 

FIVE-BAND 10 TO 80 METER TRANSMITTER 

Power Output 90 Watts Frequency 3.5, 7, 14, 21, 28 Megacycles 























Circuits 


(5-17) 

FIVE-BAND 10 TO 80 METER TRANSMITTER (Cont’d) 


Ci C 34 C 36 C42 = 0.0 0 5 fif, disk 
ceramic, 1000 v. 

C 2 C 3 C 4 Cs C6 Ci» C 13 C 14 C 15 
Ci6 Css C 40 C 41 C 4 J Cit C 49 
Cm C 53 C 54 C 56 C69 Ceo C 63 
C«s=0.001 ni, disk ceramic, 
1000 v. 

C 7 C 47 C57=3.7-52 hh{, variable, 
air gap 0.015 inch, Hammar- 
lund HF-50 or equivalent 
Cs C 37 C 44 C 45 C 48 Cis=0.001 til, 
mica 

Co= 56 nnl, mica 
C 10 = 500 mil, feed-through, ce¬ 
ramic 

Cu=l-7.6 nnl, trimmer, tubular 
ceramic, Centralab 829-7 or 
equivalent 

Ci7=0.003 fit, ceramic, 1600 v., 
Centralab DD16-302 or equiv¬ 
alent 

C 18 Ci9=16.5-100 mil, variable, 
air gap 0.0715 inch, Ham- 
marlund MC-100-SXor 
equivalent; Cis is used as 
fixed 100-wif capacitor 
C 2 o= 6 .3-142 nnl, variable, air 
gap 0.015 inch, Hammarlund 
HF-140 or equivalent 
C2i=330 mica 
C 22 Csi C {,2 Css Coi C 62 = 0.001 
nt, disk ceramic, 3000 v. 

C 23 C 24 C23 C 26 C 27 C»8 C’9 C30 
C3i = 120 mil, mica 
C32= 0.01 nf, disk ceramic, 1000 v. 
C 33 =0.02 nl, disk ceramic, 1000 v. 
C38=22 n/il, mica, 500 v. 

C39 = 22 0 fifil, mica, 500 v. 

C 64 Cso=1500 n/il, feed-through, 
Centralab FT-1500 or equiv¬ 
alent 

CRi CR2 CR 3 =Crystal 
Fi F« F , 3 =Harmonic filters 
J1 Ji=Coaxial connector 
Li L3 La L9 Lio = RF choke, 2.5 
mh 


Li=57 turns of No. 24 on 
inch diameter, wound 32 turns 
per inch; tapped 53^, 8 H, 
11and 28 turns from grid 
end; B & W 3008 or equivalent 
Li=7 turns of No. 16 Enam. 

wound on R9 
Ls=RF choke, 1 mh 
L6=10 turns of No. 10 Enam. 
on 1-inch diameter, winding 
length 2 inches; tapped 4H 
and 7turns from plate end 
Ls=10 turns of No. 10 Enam. 
on 1-inch diameter, winding 
length 2 inches; tapped 4Hi 
and 7H turns from plate end 
L7=20 turns of No. 18 on 1 
inch diameter, wound 16 turns 
per inch; tapped 11 turns from 
plate end; B & W 3019 or 
equivalent 

Ln = 28 turns of No. 24 on Sc¬ 
inch diameter, wound 32 turns 
per inch; B & W 3008 or 
equivalent 

Li2=14 turns of No. 20 on %- 
inch diameter, wound 16 turns 
per inch; B & W 3007 or 
equivalent 

Ln Lu= RF choke; 7 ph, Ohmite 
Z-50 or equivalent 
Lu=25 turns of No. 16 Enam. 
close wound on %-inch dia¬ 
meter plastic rod 
M= Milliammeter, 0-3 ma. dc 
Rt Ri9=68000 ohms, 0.5 watt 
R2 Rs Rio R21 R23 Rtc R29 Rso 
Rsi= 1000 ohms, 0.5 watt 
Rs=120 ohms, 0.5 watt 
R4 R* R8=12000 ohms, 1 watt 
R7=50000 ohms, variable, 4 
watts 

R9=100 ohms, 1 watt 

R 11 R 12 Rie=100000 ohms, 0.5 

Ru=270 ohms, 0.5 watt 


Ru=3900 ohms, 1 watt 
Ru=33000 ohms, 0.5 watt 
Ri7=100 ohms, 0.5 watt 
Ri8=22000 ohms, 0.5 watt 
Rso=470 ohms, 0.5 watt 
R22 R23=220000 ohms, 0.5 watt 
R24= 10 ohms, 0.5 watt 
R27 R 28 = 22 0 ohms, 0.5 watt 
Si=Band switch; rotary, ce¬ 
ramic, 6 poles, 5 positions, 6 
.sections; Centralab index as¬ 
sembly PA-305 and wafers 
PA-17 or equivalent; shown 
in 3.5 Me position 
S 2 =Tune-operate switch; single- 
pole, double-throw; shown in 
operate position 

S3=Coarse loading switch; ro¬ 
tary, ceramic, 1 pole, 2-10 po¬ 
sitions, 1 section, progressive 
opening; Centralab PA-2052 
or equivalent 

S4=Crystal-VFO switch; rotary, 
ceramic, 3 poles, 2-5 positions, 
1 section; Centralab PA-2006 
or equivalent 

Ss= Meter switch; rotary, ce¬ 
ramic, 2 poles, 2-6 positions, 1 
section, non-shorting; Cen¬ 
tralab PA-2003 or equivalent; 
shown in 6EB8 tnode unit 
grid-current position (0-3 
ma.); succeeding positions in 
order are 12BY7A grid-No.l 
current (0-3 ma.), 6146 grid- 
No.l current (0-6 ma.), 6146 
grid-No. 2 current (0-30 ma.), 
6146 plate current (0-300 ma.) 
Ss=Keying switch; double-pole, 
double-throw; shown in cath¬ 
ode-circuit keying position 


(5-16, continued): 


Ri Rs=56000 ohms, 0.5 watt, 
carbon 

R 2 R 4 R<i = 15000 ohms, 0.5 watt 
Rs R?= 18000 ohms, 0.5 watt 
Rs=1000 ohms, 0.5 watt, carbon 
R9=18500 ohms, 3 watts (three 
56000-ohm, 1-watt resistors 
in parallel) 

Rio=33 ohms, 1 watt 
Rn=68 ohms, 0.5 watt, carbon 


R 12 Ri4=47000 ohms, 0.5 watt, 
carbon 

Ri3=5000 ohms, 10 watts, wire 
wound 

Ris=1000 ohms, 1 watt, carbon 

Ri6=Potentiometer, 0.5 meg¬ 
ohm 

Rn=50 ohms, 1 watt 

S = Relay contact on transmit- 
receive switch 


Ti = Driver transformer, single 
plate to push-pull grids, pri¬ 
mary 10000 ohms, turns ratio 
primary to one-half secondary 
3:1; Stancor A-4723 or equiv¬ 
alent 

T*= Modulation transformer, 30 
watts, Stancor A-3892 or 
equivalent. Terminals 9 & 12 
connected together 


NOTES: 1. £ metal shield should be used to isolate the final amplifier and the driver output circuit 
from the other rf circuits. Filament and 250-volt B+ line through shield should be by-passed by 
0.001-Mf ceramic feed-through capacitors such as Centralab MFT-100 or equivalent 
2. Placement of a 0-1 mUliampere meter (in series with a 5000-ohm 0.5-watt resistor) across terminals 
A1-A2, A3-A4, and A5-A6 will provide readings for adjustment of driver, final, and modulator output 
circuits, respectively 1 
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RCA Transmitting Tubes 


(5-18) 

TYPICAL COAXIAL CAVITY FOR BEAM POWER TUBE 7650 

Frequency 300 to 1500 Me. Cathode Drive 


PLATE CONTACT 
GRlD-No 2 CONTACT 
GRlD-No.I CONTACT 


BY-PASS 


NEUTRALIZING 

ADJUSTMENT 



OUTPUT TUNING 


CAPACITIVE 

PROBE 

INPUT 


HEATER 

NON-METAL INPUT 


HEATER CATHODE 

INPUT TUNING 


.375"O.D.x .035" WALL 


FORCED AIR 
INPUT 


92CM-I0497 


Li=Length of Grid-No.2-Plate 
Cavity, 1 to 20 inches, ap¬ 
prox., depending on frequency 
and mode 


L»=Length of Grid-No.l-Grid- 
No.2 Cavity, 0 to 20 inches, 
approx., depending on fre¬ 
quency and mode. 


L 3 =Length of Cathode—Grid- 
No.l Cavity, 0.4 to 20 inches, 
approx., depending on fre¬ 
quency and mode. 


NOTES: 1. At 1250 megacycles in three-quarter wavelength mode, approximate length of Li is 4.3 
inches, Lj is 3.3 inches, and L 3 is 416 inches. 

2. Apertures are provided in the various walls to permit passage of air to all terminals. 
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Circuits 


(5-19) 


462-MEGACYCLE TRANSMITTER FOR FIXED OR MOBILE OPERATION 

Power Output 20 Watts (Approx.) 



Ci C 2 = 2 .2-8.0 y.1 per section, 
variable, butterfly, air gap 
0.017 inch, Johnson 9MB11 
or equivalent 

Cs Cs=2.7-10.8 nnt per section, 
variable, butterfly, air gap 
0.017 inch, Johnson 11MB11 
or equivalent 

Ci=l.5-5.0 nfi(, variable, air gap 
0.017 inch. Johnson 5M11 or 
equivalent 

Co C 7 C® C 9 C 10 Cu Cu Cu=1500 
utii, feed-through ceramic, 
Erie 362-152 or equivalent 


Li=l turn of No. 10 base copper 
wire, wound on H-inch 
diameter 

Li L 3 = 1 H turns of No. 10 base 
copper wire close-wound on 
j^-inch diameter. L« and Ls 
are spaced to accommodate Li 
Li Ls Ls L«=Silver-plated cop¬ 
per rod 3/16-inch diameter 
approximately 3 inches long. 
Rods of each pair spaced 
11/16 inch on centers 
L 6 L?=Silver-plated copper rod 
3/16-inch diameter approxi¬ 
mately 1 Yi inches long. Rod 


spaced 1 inch on centers 
Lio=l turn of No. 8 silver- 
plated copper wire approxi¬ 
mately 1 inch square 
La Lu Lu Li® Lu=RF choke, 
Ohmite Z-460 or equivalent 
Mi M 3 =Milliammeter, 0-5 ma, dc 
M= Mi=Milliammeter, 0-150 
ma, dc 

Ri R: Rt Re=57 ohms, 1 watt 
R 3 R®= 25000 ohms, 0.25 watt 
R?=51000 ohms, 0.5 watt 
Rs R 9 =Potentiometer, 20000 
ohms, 2 watts 


NOTE: Suitable tube sockets are Johnson 122-248 or equivalent mounted 9/16 inch below chassis. For 
detailed operating conditions of this circuit, refer to type 6524 in the Tube Types Section where typical 
operation values for Intermittent Commercial and Amateur Service (ICAS) are given for both the 
tripler and final at 462 Me. 
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Ci C» Ca Ci=40 /if, electrolytic, 
450 v. 

CsC«=40 M f, electrolytic, 150 v. 
CR=Silicon rectifier, type 1N- 
3193 

Li = Choke, 4h., 175 ma., Stan- 
cor C-1410 or equivalent 
1.2=Choke, 4.5 h., 200 ma., 
Stancor C-1411 or equivalent 
Ri = 100 ohms, 0.5 watt 


R 2 Rs=4700 ohms, 1 watt 
Ri Rs=15000 ohms, 10 watts 
R«=5000 ohms, 25 watts, ad¬ 
justable 

R7=100000 ohms, 1 watt 
Si Si=Switch, single-pole, sin¬ 
gle-throw 

Ti=Power transformer; approx. 
360—0—350 v., 200 ma.; 5 v., 
3 amp.; 6.3 v., 7.5 amp. (min.) 


T«=Filament transformer, 6.3 
v., 1.2 amp. Stancor P-6134 
or equivalent. Connect 6.3-v. 
winding of T* to 5-v. winding 
of T 1 . 

K=Relay, double-pole, double¬ 
throw 6-v. ac coil, Potter and 
Brumfield GA11A or equiv¬ 
alent 
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Circuits 


(5-21) 


OSCILLATOR FOR DIELECTRIC HEATING 

Frequency 27 Me (Approx.) 



Ci Ci Cs=0.005 /if, mica, 600 v. 
Ci=2 plates 3/32-inch alumi¬ 
num, 5 inches x 7 inches 
spaced 24 inch 
C6=50 /x/if, max., depends on 
work load 
F=Fuse, 0.5 amp 
Li=5 turns 3/16-inch copper 


tubing spaced 54 inch on 
234-inch I.D 
Lj=RF choke, 40 ma 
Lj=ltF choke, 500 ma 
L-i=3 turns 5/16-inch copper 
tubing spaced 54 inch on 
354-inch I.D. 

Ls L«= 2 turns 3/16-inch copper 


tubing with adjustable 
spacing between turns on 
354-inch I.D. 

Mi=Milliammeter, 0-100 ma, dc 
Mi= Milliammeter, 0-1000 ma, dc 
R=5000 ohms, 25 watts 
T = Filament transformer, 10 
volts rms, 9 amp 


NOTE: Adequate shielding should be used to assure compliance with FCC requirements regarding 
spurious radiation. 


(5-22) 


OSCILLATOR FOR INDUCTION HEATING 

Frequency 450 Kc (Approx.) 



Ci Ca=0.01 /if, mica, 600 v. 

C 2 C&=0.1 /if, paper, 5000 v., 
0.6 amp rms min. 

C4-0.002 /if, mica, 8000 volts 
min., 15 amp rms 

F=Fuse, 1 amp 

Li= 3mh, rf choke, 1 amp rms, 
insulated for 10000 peak 
volts, single-layer solenoid, 
300 turns No. 18 Enam., 12 


inches long on 4-iach 
diameter 

L;=3.5 mh, rf choke, 250 ma 
La=63 /ih, choke, 15 amp rms, 
insulated for 5000 peak volts, 
40 turns No. 8 Enam., 8 inches 
on 4-inch diameter form. 

Li=Single-turn secondary, 
sheet copper 
L»=Work coil 


Mi=Milliammeter, 0-1000 ma, dc 
M»= Milliammeter, 0-150 ma, dc 
R=2500 ohms, 50 watts 
T=Filament transformer, 10 
volts rms, 10 amp 
B=Blower, designed to supply 
an air flow of 40 cfm from a 
2-inch-diameter nozzle 
directed vertically on bulb 
between grid and plate seals. 

with FCC requirements regarding 


NOTE: Adequate shielding should be used to assure compliance 
spurious radiation. 
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RCA Transmitting Tubes - - 


(5-23) 

VHF OSCILLATOR FOR DIELECTRIC HEATING 

Frequency 160 Me (Approx.) 




Ci=250 nni, mica 0.005 inch 
thick, 3 inches x inches 
copper plate, held to mount¬ 
ing platform by insulated 
pressure clamps 
Cs C3= 0.001 fii, mica, 600 v. 
Ci=200 wit, mica 0.005 inch 
thick, 4 inches x 5 inches 
copper plate, held to mount¬ 
ing platform by insulated 
pressure clamps 
Cs=10-30 nnt, variable, con¬ 
sisting of copper plate 


3 inches x 3 Yi inches mounted 
on La and round disk 3 inches 
in diameter, air gap 14 inch 
to 1 inch 

C6 C7=100 nfi[, mica (“postage 
stamp”), 600 v. 

F=Fuse, 0.5 amp 
Li = Copper strap 1-3/16 inches 
wide x 1/16 inch thick 
L»= H inch x 1 inch rectangular 
waveguide or equivalent 
Mi = Milliammeter, 0-150 ma, dc 
M 2 =Milliammeter, 0-750 ma, dc 


R=2000 ohms, wire-wound, 

50 watts 

T=Filament transformer, 

11 volts rms, 12.5 amp, 
maximum starting surge 
50 amp 

B = Blower, designed to supply 
an air flow of at least 140 cfm 
through an outlet area of 
6 \4 square inches to the 
radiator and the filament and 
grid seals. 


NOTE: Entire oscillator and load assembly is enclosed in metal box having one end open for cooling-air 
exit and for ease of loading work. Mounting platform divides box into two compartments. See tube data 
for RCA-5786 forced-air-cooling requirements. Tube and circuit must be protected from fumes or 
vapors that may come from work. Adequate shielding should be used to assure compliance with FCC 
requirements regarding spurious radiation. 
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DC Circuit Returns. 66 

Design-Center Maximum Ratings. 84 

Design of Choke-Input Filters. 80 

Diodes. 5 

Direct Inductive Coupling. 41 

Distortion, Waveform. 16 

Driver Transformer. 31 

Driving Power.33, 85 

Driving Signal. 16 

Dynatron Action. 8 

E 

Efficiency, Plate-Circuit. 16 

Emission: 

secondary. 5 

thermionic. 10 

Envelopes. 14 

F 

Fault Current. 74 

Filament: 

cathode. 10 

heating time. 71 

quick-heating. 11 

supply. 67 

Filters. 80 

Filter-Design Curves.81, 82 

Fixed Bias. 34 

Formulas (see Calculation) 

Forward Current. 74 

Forward Voltage. 74 

Frequency Multiplication. 24 

Frequency Multipliers.35, 51 

Full-Wave Rectifiers. 5 

G 

Gas Tubes. 5 

Generic Tube Types. 5 

Getters. 13 

Grid: 

bias. 34 

control. 7 

drive. 26 

driving power. 85 

modulation. 22 

neutralization. 43 

resistor. 36 

screen. 7 

supply.. 68 

suppressor. 8 

types. 14 

H 

Half-Wave Rectifiers. 5 
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Heater: 

cathode. 11 

cathode voltage. 86 

supply. 67 

High-Level Modulation. 18 

I 

Inductive Coupling.41,42 

Input Signal. 6 

Insulation, Internal. 14 

Interelectrode Capacitances. 7 

Intermittent Commercial and Amateur 
Service (ICAS). 81 

Intermittent Mobile Service (IMS). 84 

Internal Insulation. 14 

Interstage Coupling. 40 

Interstage Transformer. 31 

Inverse Voltage. 74 

K 

Keyed Amplifier. 21 


Key to Base and Envelope Connections 
.Inside Back Cover 


L 

Linear RF Power Amplifiers. 32 

Link Coupling. 41 

Low-Level Modulation. 18 

M 

Mercury Temperature. 72 

Mercury-Vapor Tubes.5, 71 

Modulated Class C Amplifiers. 21 

Modulation: 

amplitude. 18 

cathode. 23 

control-griil. 22 

plate. 22 

screen-grid. 23 

suppressor-grid. 23 

transformer.24, 31 

Modulators. 31 

Mountings. 63 

Multiple-Tube Stages. 29 

Multiplication, Frequency. 25 

Multipliers, Frequency.35, 51 

N 

Neutralization.7, 42, 43 

Neutralizing Adjustments. 61 

o 

Operating Conditions, Calculation of. 46 

Oscillations, Parasitic. 43 

Oscillators.25, 36 
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Output Coupling. 41 

Output Transformers. 31 
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Parallel Operation.17, 29, 35 

Parallel-Tuned Tank Circuits. 37 

Parasitic Oscillations. 43 

Peak Anode Current. 74 

Peak Heater-Cathode Voltage. 86 

Peak Inverse Anode Voltage. 74 

Peak Plate Current. 20 

Pentodes. 8 

Plate: 

construction. 10 

current.3, 4 

dissipation. 85 

efficiency. 16 

input. 85 

modulation. 22 

neutralization. 43 

resistance. 4 

supply. 68 

types. 12 

voltage. 4 

Plate-Modulated Class C Telephony 

Service. 51 

Power Amplifiers: 

audio-frequency. 29 

radio-frequency. 32 

Power Oscillators... 25 

Power Output.. 85 

Power Rectifiers.4, 5 

Power-Supply Considerations.45, 67 

Power-Tube Amplifiers. 3 

Power-Tube Application Tables. 88 

Protective Devices.69 

Push-Pull Operation.17, 18, 29, 35 

Push-Push Operation. 25 

Q 

Quadrature Operation. 77 

R 

Radio-Frequency Power Amplifiers. 32 

Ratings: 

absolute maximum. 84 

design-center. 84 

rectifier. 74 

Rectifier Tube: 

circuits..-:'.. 75 

full-wave. 6 

half-wave. 5 

mercury-vapor. 5, 71 

operating-value ratios. 78 

ratings. 74 

Rectifier Tubes, Selection Guide. 94 

P.cgulation. 79 
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Regulator Tubes. 35 

Resistance, Plate. 4 

Returns, Circuit. 66 

s 

Safety Considerations. 70 

Saturation. 4, 33 

Screen Grid (Grid No.2): 

input. 85 

modulation. 23 

supply. 68 

Secondary Emission. 5 

Shielding. 72 

Signal, Input. 6 

Single-Sideband Transmitters. 19 

Sockets. 63 

Space Charge. 4 

Stabilization. 42 

Supply-Voltage Variations. 69 

Supressor Grid (Grid No.3): 

modulation. 23 

supply. 68 

T 

Tables and Charts (see Charts and Tables) 

Tank Circuits, Parallel Tuned. 37 

Temperature, Mercury. 72 

Tetrodes. 7 

Transformer: 

driver. 31 

interstage. 31 

modulation. 24,31 

output. 31 

Triodes. 6 

Tube Selection. 28 

Tuned Tank Circuits. 37 

Tuning Procedure. 60 

u 

Unipotential Cathodes. 11 

Use of Characteristics Curves. 47 

V 

Vacuum Tubes. 4 

Ventilation and Cooling. 63 

Voltage: 

forward. 74 

heater-cathode. 86 

inverse. 74 

plate. 4 

Voltage Regulator Tubes. 35 

w 

Waveform Distortion. 16 

Wiring Considerations. 64 
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RCA Technical Publications 

on Electron Tubes, Semiconductor Products , 
Batteries , and Test and Measuring Equipment 

Copies of the publications listed below may be obtained from your RCA distributor 
or from Commercial Engineering, Radio Corporation of America, Harrison, N. J. 

Electron Tubes 


• RCA TRANSMITTING TUBES-TT-5 
(8*4" x 5 %")—320 pages. Written for 
the engineer, technician, radio amateur, 
and student, this new larger edition has 
been comprehensively revised and up¬ 
dated. Gives data on over 180 tube 
types, including cermolox, ceramic-and- 
metal, pencil, and pulse-rated types. Pro¬ 
vides basic tube information on generic 
types, parts and materials, installation 
and application, and interpretation of 
data. Includes maximum ratings, typical 
operating values, and characteristics 
curves for power tubes having plate-in¬ 
put ratings up to 4 kw and for associated 
rectifier tubes. Contains material on pow¬ 
er-tube circuit-design considerations and 
rectifier circuits and filters, as well as 
new application tables for quick, easy 
selection of tubes, and circuit diagrams 
for transmitting and industrial applica¬ 
tions. Also gives new design information 
on linear rf amplifiers for single sideband 
applications. Features lie-flat binding. 
Price $1.00.*° 

• RCA RECEIVING TUBE MANUAL- RC- 
21 (8*4" x 5%")-480 pages. Revised, 
expanded, and brought up to date. Con¬ 
tains technical data on 903 receiving 
tubes and 106 picture tubes for black- 
and-white and color television. Features 
tube - theory written for the layman, ap¬ 
plication data for radio and television 
circuits, Resistance-Coupled Amplifier 
Section, new receiving-tube and picture- 
tube charts, and several circuits for high- 


fidelity audio amplifiers. Features lie- 
flat binding. Price $1.00.*° 

• RCA ELECTRON TUBE HANDBOOK 
—HB-3 (7%" x 5W). Five deluxe 2*4- 
inch-capacity black binders imprinted 
in gold. The “bible” of the industry— 
contains over 5000 pages of loose-leaf 
data and curves on RCA receiving tubes, 
•transmitting tubes, cathode-ray tubes, 
picture tubes, photocells, phototubes, 
camera tubes, ignitrons, vacuum and gas 
rectifiers, magnetrons, traveling-wave 
tubes, premium tubes, pencil tubes, and 
other miscellaneous types for special ap¬ 
plications. Available on subscription 
basis. Price $20.00* including service for 
first year. Also available with RCA Semi¬ 
conductor Products Handbook HB-10 
at special combination price of $25.00* 
Write to Commercial Engineering for 
descriptive flyer and order form. 

• RADIOTRONf DESIGNER'S HANDBOOK 
—4th Edition (8'kf'x 5} 2") —1500 pages. 
Comprehensive reference thoroughly 
covering the design of radio and audio 
circuits and equipment. Written for the 
design engineer, student, and experi¬ 
menter. Contains 1000 illustrations, 2500 
references, and cross-referenced index of 
7000 entries. Edited by F. Langford- 
Smith of Amalgamated Wireless Valve 
Co., Pty., Ltd. in Australia. Price $7.00.* 

• RCA POWER TUBES —PG-101E 
(10J4" x 8%")—46 pages. Completely 
revised and brought up to date. Tech¬ 
nical information on 200 RCA vacuum 


tTrade Mark Reg. U. S. Pat. Off. 

*Prices shown apply in U.S.A. and are subject to change without notice. 
°Op(ional List Price. 
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power tubes, rectifier tubes, thyratrons, 
and ignitrons. Includes terminal connec¬ 
tions. Price 75 cents.* 0 

• RCA RECEIVING-TYPE TUBES FOR IN¬ 
DUSTRY AND COMMUNICATIONS—RIT 

104B (10%" x 8 %")—32 pages. Tech¬ 
nical information on over 190 RCA “spe¬ 
cial red” tubes, premium tubes, nuvis- 
tors, computer tubes, pencil tubes, glow- 
discharge tubes, small thyratrons, low- 
microphonic amplifier tubes, vacuum- 
gauge tubes, mobile communications 
tubes, and other special types. Includes 
socket-connection diagrams. Price 30 
cents.* 0 

• RCA RECEIVING TUBES AND PICTURE 
TUBES-1275K (10%" x 8%")- 64 
pages. New, enlarged, and up-to-date 
booklet contains classification chart, ap¬ 
plication guide, characteristics chart, and 
base and envelope connection diagrams 
on more than 1050 entertainment re¬ 
ceiving tubes and picture tubes. Price 
50 cents.* 0 

• RCA PHOTOSENSITIVE DEVICES AND 
CATHODE-RAY TUBES- CRPD-105B 

(10%" x 8%") — 3G pages. Contains tech¬ 
nical information on 151 RCA tubes in¬ 
cluding single-unit, twin-unit, and multi¬ 
plier phototubes; photocells; camera and 
image-converter tu bes; flyi ng-spot tubes; 
monitor, projection, transcriber, and 
view-finder kinescopes; oscillograph and 
storage tubes. Price 50 cents.* 0 

• RCA INTERCHANGEABILITY DIRECTORY 
OF INDUSTRIAL-TYPE ELECTRON TUBES 

—ID-1020C (10%" x 8%")-16 pages. 
Lists more than 1450 basic type desig¬ 
nations for 18 classes of industrial tube 
types; shows the RCA Direct Replace¬ 
ment Type or the RCA Similar Type, 
when available. Price 35 cents.* 0 

• RCA PHOTOCELLS— ICE-261 (10%"x 
8 %“)—20 pages. Contains a selection of 
photocell-circuit diagrams; technical 
data and characteristic curves of RCA 
photoconductive, photojunction, and 
photovoltaic cells; interchangeability in¬ 
formation; and supplementary informa¬ 
tion on tungsten and fluorescent light 
sources. Booklet is designed to introduce 
the engineer, the hobbyist, and the ex¬ 


perimenter to application possibilities of 
RCA photocells. Price 25 cents.* 0 

• RCA MAGNETRONS AND TRAVELING- 
WAVE TEBUS— MT-301A (10%" x 
8%")—48 pages. Operating theory for 
magnetrons and traveling-wave tubes, 
application considerations, and tech- 
niquesfor measurement of electrical para¬ 
meters. Price 60 cents.* 0 

• RCA PENCIL TUBES- ICE-219 (10%" 
x 8%")—28 pages. Contains operating 
theory for pencil tubes, electrical and 
mechanical circuit-design considera¬ 
tions, environmental considerations, ap¬ 
plication considerations, and data for 
commercial types. Price 50 cents.* 0 

® RCA PHOSPHORS— TPM-1508A (10%" 
x 8%")—20 pages. Contains defining 
data for over 25 different industrial 
phosphors, spectral-energy emission 
curves, persistence curves, and quick- 
reference classification charts. Price 75 
cents.* 0 

• RCA CAMERA TUBES- ICE-262 (10%" 
x 8%")—24 pages. Technical informa¬ 
tion on RCA image orthicons and vidi- 
cons aimed at helping the camera tube 
user select the most appropriate tube 
for his application. Includes concise data 
on all commercially available RCA cam¬ 
era tubes as well as typical curves and 
information defining the most important 
characteristics of camera tubes. Also con¬ 
tains cutaway views of a vidicon and 
image orthicon illustrating construction 
features. Price 75 cents.* 0 

• RCA INTERCHANGEABILITY DIRECTORY 
OF FOREIGN vs. U.S.A. RECEIVING-TYPE 
ELECTRON TUBES - 1CE-197B (8%" x 
10%") —8 pages. Covers approximately 
800 foreign tube types used principally 
in AM and FM radios, TV receivers, 
and audio amplifiers. Indicates U.S.A. 
direct replacement type or similar type 
if available. Price 10 cents.* 0 

• TECHNICAL BULLETINS- Authorized in¬ 
formation on RCA transmitting tubes 
and other tubes for communications and 
industry. Be sure to mention tube-type 
bulletin desired. Single copy on any type 
free on request. 


fTrade Mark Reg. U. S. Pat. Off. 

*Prices shown apply in U.S.A. and are subject to change without notice. 
“Optional List Price. 
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Semiconductor Products 


• RCA TRANSISTOR MANUAL-SC-10 
(8%" x 5 %")—304 pages. New manual 
contains detailed technical data on RCA 
semiconductor devices. Easy-to-read text 
contains information on basic theory, 
application, and installation of transis¬ 
tors, silicon rectifiers, and semiconduc¬ 
tor diodes. Includes circuit diagrams and 
parts lists for many typical applications. 
Features lie-flat binding. Price $1.00.*° 

• RCA SEMICONDUCTOR PRODUCTS 
HANDBOOK—HB-10. Two binders, each 
7 y 8 " L x 5%" W x 2%" D, having gold- 
imprinted red covers. Contains over 1000 
pages of loose-leaf data and curves on 
RCA semiconductor devices such as ger¬ 
manium transistors, silicon transistors, 
silicon rectifiers, and semiconductor di¬ 
odes. Available on subscription basis. 
Price $10.00* including service for first 
year. Also available with RCA Electron 
Tube Handbook HB-3 at special com¬ 
bination price of $25.00*. Write to Com¬ 
mercial Engineering for descriptive flyer 
and order form. 

• RCA SEMICONDUCTOR PRODUCT 
GUIDE—60S16R3 (10%" x 8%") -12 
pages. Contains classification chart, in¬ 
dex, and ratings and characteristics on 
RCA’s line of transistors, silicon recti¬ 


fiers, semiconductor diodes, and photo¬ 
cells. Single copy free on request. 

• RCA SILICON POWER TRANSISTORS 
APPLICATION GUIDE—ICE-215 (10%" 
x 8%")-28 pages. Describes outstand¬ 
ing features of RCA silicon power tran¬ 
sistors and their use in many critical in¬ 
dustrial and military applications. In¬ 
cludes construction details, discussion of 
voltage ratings, thermal stability condi¬ 
tions, and equivalent circuits for these 
transistors. Price 50 cents.* 0 

• RCA SILICON VHF TRANSISTORS AP¬ 
PLICATION GUIDE —ICE-228 (10%" x 
8 %")—20 pages. Describes unique capa¬ 
bilities of RCA silicon vhf transistors 
and their use in critical industrial and 
military applications up to 300 Me. 
Price 50 cents.* 0 

• TRANSISTORIZED VOLTAGE REGULA¬ 
TORS APPLICATION GUIDE — ICE- 
254 (10%" x 8%") —12 pages. Describes 
and discusses transistorized voltage reg¬ 
ulators of the series and shunt types. In¬ 
cluded are design considerations, step- 
by-step design procedures, and the solu¬ 
tions to sample design problems. An 
Appendix contains the derivation of de¬ 
sign equations. Price 25 cents.* 0 


Batteries 


• RCA BATTERY MANUAL - BDG-111 
(10%" x 8%") —64 pages. Contains in¬ 
formation for the designer, application 
engineer, experimenter, and student on 
dry cells and batteries [carbon zinc (Le- 
clanche), mercury, and alkaline types]. 
Included in this manual are battery 
theory and applications, detailed elec¬ 
trical and mechanical characteristics, a 
classification chart, dimensional outlines 
and terminal connections on each bat- 
tery^type. Price 50 cents.* 0 


• RCA BATTERIES—BAT-134E (10%" x 
8 %") —16 pages. Technical data on 106 
Leclanch6, alkaline, and mercury-type 
dry batteries, for radios, industrial ap¬ 
plications, flashlights, lanterns, elec¬ 
tronic toys, and for photoflash service. 
Price 35 cents.* 0 

• RCA BATTERIES FOR TRANSISTOR AP- 
PLICATIONS —TBA-107A (10%" x 
8 %") —12 pages. Technical data and 
curves on 25 RCA Leclanch6-and-mer- 
cury-type dry batteries specifically de¬ 
signed for use in applications utilizing 
transistors. Price 25 cents.* 0 


fTrade Mark Reg. U. S. Pat. Off. 

♦Prices shown apply in U.S.A. and are subject to change without notice. 
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Test and Measuring Equipment 


INSTRUCTION BOOKLETS - Illustrated 
instruction booklets, containing specifi¬ 
cations, operating and maintenance data, 
application information, schematic dia¬ 
grams, and replacement parts lists, are 


available for all RCA test instruments. 
Booklets for the following popular in¬ 
struments are available at the prices in¬ 
dicated. Prices for booklets on other in¬ 
struments are available on request. 


WA-44 (Audio Signal 

Generator).$0.50* 

WA-44C (Sine-Square Wave 

Audio Generator). 1.00* 

WO-33A (Super-Portable 

Oscilloscope). 1.00* 

W0-88A (5-in.Oscilloscope).... 0.50* 
WO-91A (5-in.Oscilloscope).... 1.00* 
WR-36A (Dot-Bar Generator). . 0.50* 

WR-39C (TV Calibrator). 0.50* 

WR-46A (Video Dot/Crosshatch 

Generator). 0.75* 

WR-49A (RF Signal Generator) 0.50* 
WR-49B (RF Signal Generator) 1.00* 
WR-61B (Color-Bar Generator) 1.00* 
WR-64A (Color-Bar/Dot/ 


Crosshatch Generator) 1.00* 


WR-67A (Test-Oscillator). 0.25* 

WR-69A (TV-FM Sweep 

Generator). 1.00* 

WR-70A (RF-IF-VF Marker 

Adder). 0.75* 

WR-86A (UHF Sweep 

Generator). 0.50* 

WR-99A (Marker Calibrator) .. 1.00* 
WV-37B (Radio Battery Tester) 0.25* 
WV-38A (Volt-Ohm- 

Milliammeter). 0.50* 

WV-65A (VoltOhmystf). 0.25* 


WV-74A (High-Sensitivity 

AC VTVM). 0.75* 

WV-75A (VoltOhmystf). 0.25* 

WV-77A (VoltOhmystf). 0.25* 

WV-77B (VoltOhmystf). 0.25* 

WV-77E (VoltOhmystf). 1.00* 

WV-84C (Ultra-Sensitive 

DC Microammeter). . 0.75* 
WV-87B (Master VoltOhmystf) 0.75* 

WV-95A (VoltOhmystf). 0.25* 

WV-97A (VoltOhmystf). 0.50* 

WV-98A (VoltOhmystf). 1.00* 

WV-98B (Senior VoltOhmystf) 1.00* 
WV-98C (Senior VoltOhmystf) 0.50* 

195-A (VoltOhmystf). 0.25* 

WT-100A (Electron-Tube 

MicroMhoMeter, Ser. 

No.1001 and over) . . 2.00* 
WT-100A (Tube Chart ICE 

— 163). 3.00* 

WT-110A ( Automatic Electron- 

Tube Tester). 1.00* 

WT-110A (ICE-174 Card 

Punch Data)0.25* 
WT-110A (ICE-234 Card 

Punch Data)........ 1.00* 

WT-110A (Supplement 2 to 
ICE-234 Card 

Punch Data). 0.50* 


■fTrade Mark Reg. U. S. Pat. .Off. 

*Prices shown apply in U.S.A. and are subject to change without notice. 
“Optional List Price. 
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Reading List 

The publications listed represent both elementary and advanced treatments of 
power and rectifier tube theory, applications, and circuit design. The list, obviously, 
is not inclusive, but additional references are given in the publications listed. 

ARRL Antenna Book. American Radio Relay League. 

Benedict, R. R. Industrial Electronics. Prentice-Hall, Inc. 

Chute, G. M. Electronics in Industry. McGraw-Hill Book Co., Inc. 

Davis and Weed. Industrial Electronic Engineering. Prentice-Hall, Inc. 

Dome, R. B. Television Principles. McGraw-Hill Book Co., Inc. 

Everitt, W. L. Communication Engineering. McGraw-Hill Book Co., Inc. 

Fink, D. G. Engineering Electronics. McGraw-Hill Book Co., Inc. 

Gray, T. S. Applied Electronics. John Wiley & Sons, Inc. 

Kloeffler, R. G. Industrial Electronics and Control. John Wiley & Sons, Inc. 
Roller, L. R. Physics of Electron Tubes. McGraw-Hill Book Co., Inc. 

Markus and Zeluff. Electronics for Communication Engineers. McGraw-Hill Book 
Co., Inc. 

Markus and Zeluff. Handbook of Industrial Electronic Circuits. McGraw-Hill 
Book Co., Inc. 

Pender, Delmar, and McIlwain. Handbook for Electrical Engineering—Com¬ 
munications and Electronics. John Wiley & Sons, Inc. 

Preisman, A. Graphical Constructions for Vacuum Tube Circuits. McGraw-Hill 
Book Co., Inc. 

Principles of Electrical Engineering Series. Applied Electronics. John Wiley 
& Sons, Inc. 

Radiation Laboratory Series. Vol. 18— Vacuum-Tube Amplifiers; Vol. 19— 
Wave-forms. McGraw-Hill Book Co., Inc. 

Radio Research Laboratory, Harvard University. Very-High-Frequency Tech¬ 
niques. McGraw-Hill Book Co., Inc. 

Reich, H. J. Theory and Applications of Electron Tubes. McGraw-Hill Book Co., 
Inc. 

Richter, Walther. Fundamentals of Industrial Electronic Circuits. McGraw-Hill 
Book Co., Inc. 

Single Sideband for the Radio Amateur. American Radio Relay League. 
Spangenberg, K. R. Vacuum Tubes. McGraw-Hill Book Co., Inc. 

Terman, F. E. Electronic and Radio Engineering. McGraw-Hill Book Co., Inc. 
Terman, F. E. Radio Engineers Handbook. McGraw-Hill Book Co., Inc. 
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Key to Base and Envelope Connection Diagrams 

Diagrams show terminals viewed from base or filament end of tube 


Orientation Symbol 
Other Than Key 



• Gas-Type Tube 
BC Base Sleeve 
CP Center Pin 
F Filament 
Fm Filament Tap 


G Grid 
H Heater 
Hm Heater Tap 
IC Internal Connec¬ 
tion—Do not use 


IS Internal Shield 
K Cathode 
NC No Connection 
P Plate or Anode 
S Shell 


Subscripts for multi-unit types: B, beam unit; D, diode unit; P, pentode unit; 
T, triode unit, TR, tetrode unit. 


In addition to the tube types described in this manual, the 
Electron Tube Division of Radio Corporation of America of¬ 
fers a comprehensive line of high-power and super-power tubes for 
transmitting and industrial applications. Other available lines of 
RCA electron devices include: 


PHOTOCELLS 

Photoconductive and 
Photojunction Types 

MICROWAVE TUBES 

Magnetrons, Traveling-Wave 
Tubes, Pencil Tubes 

CATHODE-RAY TUBES 

Special-Purpose Kinescopes, 
Storage-Tubes, and Oscillograph Types 

THYRATRONS AND IGNITRONS 

SPECIAL TYPES 

Vacuum-Gauge Tubes, 

Image Converters 


TELEVISION CAMERA TUBES 

Vidicons, Image Orthicons, 
and Monoscopes 

PHOTOTUBES 

Single-Unit, Twin-Unit, 
and Multiplier Types 

SEMICONDUCTOR DEVICES 

Germanium and Silicon Tran¬ 
sistors, Silicon Rectifiers, Diodes 

RECEIVING TUBES 

Voltage and Power Amplifiers, Con¬ 
verters, Oscillators, Mixers, Rectifiers, 
and Diode Detectors 


PICTURE TUBES 

Black-and-White and Color 

For sales information, For technical information, 

write to Sales write to Commercial Engineering 


RADIO CORPORATION OF AMERICA 

Electron Tube Division Harrison, N. J. 



